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Strep viridans endocarditis guidelines
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Pathology Basics

Streptococcus

« S. viridans-oral flora -infective endocarditis

« S. pyogenes

Group A, beta hemolytic strep
pharyngitis, cellulitis
rheumatic fever

= fever

+ migrating polyarthritis

« carditis

+ immunologic cross reactivity
acute glomerulonephritis

+ edema, hypertension, hematuria
+ antigen-antibody complex deposition
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Table 2
Treatment of IE Caused ﬁ]l' the Sfﬂﬂhﬂﬂtﬂﬂ'ﬂs Species*®
Duration af
Native-Valve IE Drug Regimen Therapy (weeks)
Oacilin-suscepltibhe Nafcillén or oxacillin 12 g divided in four to Six
equal doses per 24 hours IV PLUS &
optional gentamicen 3 mgg & two 1o thiee squal
doses per 24 hours VM 3105 days.
I allergic (nananaphylaciodd) o peniciiting, congsider
Cefarclin 2 g every eight houwrs 1V PLUS B
oplional gentamicin 3 mo/kg in two 10 thies squal doses
pir 24 howrs IVAM d 10 5 days
Oaacilin-resistant Vancomycin 15 mg/kg every 12 hours IV =Ll
Prosthatic-
Valve IE
Omacillin-susceplibhe Nalcillin or oxacillin 2 g every faur hours IV PLUS =
ritampén 300 mg every eight hours VPO PLUS =6
pentamicin 3 mg/kg in two to three equal doses per 24 hours IMAM 2
Cacilin-resistant Vancomycin 15 mgkg every 12 hours IV PLUS 26
ritampin 300 mg every eight howrs IV/PO PLUS =6
pentamicin 3 mglg in two 10 thres equal doses
peer 24 hours IVAM 2
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Obstacles to Cure:

Toxicity, Deticiency & Infection

doi: 10.1161/CIRCULATIONAHA.112.095281LinkGoogle Scholar10. 2018; 72:2455-2456. 2011; 32:1926-1934. doi: 10.1016/j.hlc.2011.08.010CrossrefMedlineGoogle Scholar59a. Infections of prosthetic valves and other cardiovascular devices.Bennett JE, Dolin R, Blaser M], eds. Increasing rates of IE but a decrease in streptococcal IE over the study
period. After an extensive literature review, the writing group of the 2007 guidelines made significant differences in conclusions and recommendations compared with previous AHA statements, as shown in Table 1.Table 1. Efficacy of azithromycin or clarithromycin for prophylaxis of viridans group streptococcus experimental endocarditis.Antimicrob
Agents Chemother. doi: 10.1016/j.mayocp.2015.04.019CrossrefMedlineGoogle Scholar12. Antibiotic prophylaxis of infective endocarditis.Curr Infect Dis Rep. A major limitation has been the lack of specific International Classification of Diseases coding for VGS. Authors noted no change in IE or valve surgery since 2007 guidelines. Bikdeli B, Wang Y,
Kim N, Desai MM, Quagliarello V, Krumholz HM. 2018; 72:2443-2454. 2005; 41:406-409. Baddour LM, Wilson WR, Bayer AS, Fowler VG, Bolger AF, Levison ME, Ferrieri P, Gerber MA, Tani LY, Gewitz MH, et al.. Latib A, Naim C, De Bonis M, Sinning JM, Maisano F, Barbanti M, Parolari A, Lorusso R, Testa L, Actis Dato GM, et al.. Jalal Z, Galmiche
L, Lebeaux D, Villemain O, Brugada G, Patel M, Ghigo JM, Beloin C, Boudjemline Y. Incidence of infective endocarditis caused by viridans group streptococci before and after publication of the 2007 American Heart Association’s endocarditis prevention guidelines.Circulation. 1985; 19:15-23. Infections of these devices are rare, and when they occur,
most cases are caused by staphylococci. 2007;116:€547; and Circulation. This study also included data on dental procedures and use of AP before the episode of IE but no comparison group of patients who did not develop IE.Bikdeli et al,14 2013Medicare beneficiaries, United States (Medicare Inpatient Standard Analytic File)Observational (pre/post)
(1) Historical control,(2) 3 y after guidelines (1999-2010),(3) Adults =65 y of age(1) No(2) No(3) NoNo increase in adjusted rates of hospitalization or mortality associated with IE after 2007 AHA guidelinesStudy noted a high burden of IE among older adults (70.6 per 100 000) but no trends attributable to guidelines change. doi:
10.1093/clinids/10.6.1163CrossrefMedlineGoogle Scholar4d7. Unexpectedly, in patients with high-risk cardiac conditions, there was a statistically significant (P18 y of age(1) No(2) Yes(3) YesAP prescriptions declined 20% in high-risk, 64% in moderate-risk, and 52% in low- and unknown-risk groups. DeSimone DC, El Rafei A, Challener DW, Carr AB,
Kelly JA, Rocca WA, St Sauver JL, Bock-Goodner CM, Lahr BD, Steckelberg JM, et al.. doi: 10.1016/j.cjca.2016.04.002CrossrefMedlineGoogle Scholar23. 2016; 67:2088-2090. Characteristics of children hospitalized with infective endocarditis.Circulation. These include cardiovascular implantable electronic devices; septal defect closure devices (when
there is complete defect closure); peripheral vascular grafts and patches, including those used for hemodialysis and coronary and other vascular stents; central nervous system ventriculoatrial shunts; vena caval filters; and pledgets. In patients who are receiving a short course (7-10 days) of oral antibiotic therapy before a dental procedure, it is
preferable to select a different class of antibiotic listed in Table 5. An appreciation of the patient groups for whom AP is recommended has been incompletely adopted by health care providers for decades; AP continues to be provided to some patients for whom it is no longer recommended and withheld from others for whom it is advised. These results
underscore the importance of better communication of the AHA guidelines, the need for improved education for both patients and health care providers, and the value of shared decision making by patients and health care providers.VGS IE Incidence and Mortality Since 2007Questions: Was there an increased incidence of VGS IE in patients with high
risk of adverse outcome for whom AP was recommended or for patients with a low or moderate risk of adverse outcome from VGS IE for whom AP for a dental procedure was no longer recommended? NICE guidelines do not recommend AP for the group at high risk for IE. The mortality of these patients was significantly lower than the mortality for
high-risk patients. In patients who are receiving parenteral antimicrobial therapy for IE or other infections and require a dental procedure, the same parenteral antibiotic may be continued through the dental procedure.Cost-Effectiveness of APThere are no high-quality cost-effectiveness analyses in the United States that examined the contemporary
cost-effectiveness of AP from a US health system perspective. IE caused by Saureus, enteric Gram-negative bacilli, or enterococci is associated with a higher morbidity and mortality with any underlying cardiac condition than IE caused by VGS, including in those with rheumatic heart disease and congenital valve disease. Preventing endocarditis: no
rest for the worrier.] Am Coll Cardiol. doi: 10.1093/oxfordjournals.eurheartj.a060961CrossrefMedlineGoogle Scholar45. Abdelghani M, Nassif M, Blom NA, Van Mourik MS, Straver B, Koolbergen DR, Kluin J, Tijssen JG, Mulder BJM, Bouma B]J, et al.. Lockhart and colleagues2 surveyed a random sample of 5500 dentists in the United States. They
include a marked increase in the number of patients undergoing transcatheter implantation of prosthetic aortic valves or transcatheter placement of other cardiac valves. With the use of this material, there was no difference in IE development between surgical and catheter-based implantation, and in vitro studies suggested that the increased risk for
IE may be related to the anatomic specifics of the bovine jugular vein systems used in many of the implanted devices.55 To date, in every circumstance, when this material has been used, IE in implanted devices for CHD has required cardiac surgery to repair the infection-related consequences. doi: 10.1161/CIRCULATIONAHA.106.183095LinkGoogle
Scholar2. Cardiovascular conditions predisposing to infective endocarditis: time to reconsider the current risk classification system?Eur Heart ]J. On balance, the preponderance of published studies suggest that there is no convincing evidence of an increase in cases of VGS IE among patients with high, low, or moderate risk of acquisition of IE or
adverse outcome from VGS IE since publication of the 2007 guidelines.Data reported from the United Kingdom deserve additional comment. It is noteworthy that patients in 3 of the 4 groups at highest risk of adverse outcome from IE are also among the patients with the highest risk of acquisition of IE. Compared with the baseline period, there was a
slower decline in IE after the AHA guidelines. His work was foundational to the categorical revisions published in the 2007 AHA document on prevention of endocarditis. The 2007 guidelines significantly scaled back the underlying conditions for which antibiotic prophylaxis was recommended, leaving only 4 categories thought to confer the highest
risk of adverse outcome. We continue to recommend VGS IE prophylaxis only for categories of patients at highest risk for adverse outcome while emphasizing the critical role of good oral health and regular access to dental care for all. The increase in the incidence of IE was significant both for individuals with low or moderate risk of IE and for those
with high risk of IE. doi: 10.7326/0003-4819-100-6-816CrossrefMedlineGoogle Scholar38. The data on the risk of developing IE in those with CHD are consistent and have not shown an increase in VGS IE since the 2007 guidelines. TAVR-associated prosthetic valve infective endocarditis: results of a large, multicenter registry.] Am Coll Cardiol. Keller
K, von Bardeleben RS, Ostad MA, Hobohm L, Munzel T, Konstantinides S, Lankeit M. Impact of the first nine months of revised infective endocarditis prophylaxis guidelines at a university hospital: so far so good.]J] Am Soc Echocardiogr. doi: 10.1136/bmj.d2392CrossrefMedlineGoogle Scholar8. 2015; 178:67-68. However, no data were available on the
microbiological cause of IE in these patients.8 Therefore, no valid conclusion may be drawn about the impact of the NICE guidelines on the incidence of VGS IE, the target of AP for a dental procedure. Treatment of streptomycin-susceptible and streptomycin-resistant enterococcal endocarditis.Ann Intern Med. 1999; 82:443-445. doi:
10.1093/jac/dkv115CrossrefMedlineGoogle Scholar60. Kazi DS, Bolger AF. Trends, microbiology, and outcomes of infective endocarditis in children during 2000-2010 in the United States.Congenit Heart Dis. Characteristics of patients with multiple episodes of bacterial endocarditis.JAMA. This article is superseded by Thornhill et al8 (same data set,
longer follow-up).DeSimone et al,9 20120lmstead County, MN (epidemiological data from the Rochester Epidemiology Project and national claims data from the National Inpatient Sample)Observational (pre/post) based on Poisson regression(1) Historical control,(2) 3 y after guidelines (January 1999-December 2010),(3) Adults =18 y of age(1)
Laboratory data from medical record review (Olmsted County) and claims data (National Inpatient Sample)(2) No(3) NoNo detectable increase in incidence rate of IE caused by VGS in Olmsted County, MN. doi: 10.1016/j.jacc.2015.09.116CrossrefMedlineGoogle Scholar18. Summary of Findings and SuggestionsKey findings VGS IE is much more
likely to develop as a result of transient VGS bacteremia attributable to routine daily activities such as chewing food and toothbrushing than from a dental procedure. An exceedingly small number of cases of VGS IE could be prevented by AP for a dental procedure, even if prophylaxis is 100% effective. If AP for a dental procedure is effective in
preventing a very small number of cases of VGS IE, it should be suggested only for those patients with the highest risk of adverse outcome from VGS IE. There is no convincing evidence of an increased frequency of or morbidity or mortality from VGS IE in patients at low, moderate, or high risk of adverse outcome since publication of the 2007
document. AP for a dental procedure is not suggested solely on the basis of an increased lifetime risk of acquisition of VGS IESuggestions AP for a dental procedure that involves manipulation of gingival tissues, periapical region of teeth, or perforation of the oral mucosa is suggested only for patients with the highest risk of adverse outcome from
VGS IE. Maintenance of good oral health and regular access to dental care are considered more important to prevent VGS IE than AP for a dental procedure. doi: 10.1086/431590CrossrefMedlineGoogle Scholar43. This finding possibly reflected lower patient age and fewer comorbidities but also that native valve replacement is associated with a
lower risk of serious complications than surgery for infected prosthetic implanted material.Reclassification of the risk categories to include patients previously classified as at low or moderate risk of adverse outcome would greatly expand the number of patients who qualify for AP for a dental procedure. This study confirmed the overall increase in IE
from 1998 to 2017. Renzulli A, Carozza A, Romano G, De Feo M, Della Corte A, Gregorio R, Cotrufo M. Amat-Santos IJ, Ribeiro HB, Urena M, Allende R, Houde C, Bédard E, Perron J, DeLarochelliere R, Paradis JM, Dumont E, et al.. Dayer M]J, Jones S, Prendergast B, Baddour LM, Lockhart PB, Thornhill MH. The Netherlands’ CONCOR Registry
(Congenital Cor Vitia) of >14 000 patients with adult CHD reported an overall incidence of IE of 1.33 cases per 1000 person-years, which was similar to that observed in other studies.53,54 Use of prosthetic valve material was the only statistically significant procedural risk factor in the multivariate analysis (hazard ratio, 5.48 [95% CI, 3.58-8.38]).
Day MD, Gauvreau K, Shulman S, Newburger JW. Wilson WR, Geraci JE, Wilkowske CJ, Washington JAShort-term intramuscular therapy with procaine penicillin plus streptomycin for infective endocarditis due to viridans streptococci.Circulation. AP for a Dental Procedure: Underlying Conditions for Which AP Is SuggestedProsthetic cardiac valve or
material Presence of cardiac prosthetic valve Transcatheter implantation of prosthetic valves Cardiac valve repair with devices, including annuloplasty, rings, or clips Left ventricular assist devices or implantable heartPrevious, relapse, or recurrent IECHD Unrepaired cyanotic congenital CHD, including palliative shunts and conduits.
Completely repaired congenital heart defect with prosthetic material or device, whether placed by surgery or by transcatheter during the first 6 mo after the procedure Repaired CHD with residual defects at the site of or adjacent to the site of a prosthetic patch or prosthetic device Surgical or transcatheter pulmonary artery valve or conduit
placement such as Melody valve and Contegra conduitCardiac transplant recipients who develop cardiac valvulopathyAP for a dental procedure not suggested Implantable electronic devices such as a pacemaker or similar devices Septal defect closure devices when complete closure is achieved Peripheral vascular grafts and patches, including
those used for hemodialysis Coronary artery stents or other vascular stents CNS ventriculoatrial shunts Vena cava filters PledgetsFeasibility of Including Additional High-Risk GroupsQuestion: Should the 4 categories of highest risk of adverse outcome be expanded to include patients with rheumatic heart disease, aortic stenosis, bicuspid aortic
valve, mitral valve prolapse, or other valvar heart disease?The 2007 guidelines no longer recommended AP for dental procedures for patients considered to be at moderate or low risk of adverse outcome from VGS IE. Other studies have also shown the risk of IE to be consequential after Melody valve placement, as high as 3.2% to 25%; morbidity is
high in all cases of IE in device implantations.56 In accordance with the position of the writing group concerning these scenarios, AP for a dental procedure is suggested for these groups of patients in whom morbidity is high from IE, although there is no proven benefit.Group 4: Cardiac Transplant RecipientsThere are insufficient published data to
accurately assess the risk of adverse outcome from IE in cardiac transplant recipients who develop valvulopathy. 2017; 19:9. Until such studies are published, our extensive review suggests that after more than a decade since implementation, the 2007 guidelines adequately provide VGS IE AP for those patients with the highest risk of adverse
outcome. 2018; 39:586-595. Pallasch TJ, Wahl M]J. doi: 10.1016/j.ijcard.2017.08.009CrossrefMedlineGoogle Scholar53. Patients who undergo transcatheter prosthetic valve placement warrant AP for a dental procedure just like patients with surgically placed prosthetic valves.Cardiac valve repair is another area of rapid growth, including the use of
devices that include annuloplasty rings and clips. A copy of the document is available at by using either “Search for Guidelines & Statements” or the “Browse by Topic” area. Investigation of the impact of the NICE guidelines regarding antibiotic prophylaxis during invasive dental procedures on the incidence of infective endocarditis in England: an
electronic health records study.BMC Med. A recent study in the United Kingdom suggested that a single dose of clindamycin may cause complications, including death, from Clostridioides difficile infection.59a Clindamycin may cause more frequent and severe reactions than other antibiotics used for AP, and its use is no longer suggested in this
document. Infective endocarditis hospitalizations before and after the 2007 American Heart Association prophylaxis guidelines.Can J Cardiol. Substantial demographic, clinical, and health system-level differences between Olmsted County and the rest of the United States limit generalizing of these findings. Some studies suggest that there is a trend
toward an increase in the overall incidence of IE but not of VGS IE. 2005; 24:665-670. doi: 10.1186/s12916-020-01531-yCrossrefMedlineGoogle Scholar32. Bolger AF. doi: 10.1016/j.mayocp.2017.03.013CrossrefGoogle Scholar5. doi: 10.1016/j.jcin.2014.09.013CrossrefMedlineGoogle Scholar39. DeSimone DC, Tleyjeh IM, Correa de Sa DD, Anavekar
NS, Lahr BD, Sohail MR, Steckelberg JM, Wilson WR, Baddour LM. Sakai Bizmark R, Chang RR, Tsugawa Y, Zangwill KM, Kawachi I. 2012; 21:36-41. 2017; 189:110-119. Increased incidence of infective endocarditis after the 2009 European Society of Cardiology guideline update: a nationwide study in the Netherlands.Eur Heart ] Qual Care Clin
Outcomes. Verheugt CL, Uiterwaal CS, van der Velde ET, Meijboom FJ, Pieper PG, Veen G, Stappers JL, Grobbee DE, Mulder B]J. Lockhart PB, Brennan MT, Sasser HC, Fox PC, Paster B], Bahrani-Mougeot FK. Rouse MS, Steckelberg JM, Brandt CM, Patel R, Miro JM, Wilson WR. Dental Procedures and APAP suggested All dental procedures that
involve manipulation of gingival tissue or the periapical region of teeth or perforation of the oral mucosaAP not suggested Anesthetic injections through noninfected tissue, taking dental radiographs, placement of removable prosthodontic or orthodontic appliances, adjustment of orthodontic appliances, placement of orthodontic brackets, shedding of
primary teeth, and bleeding from trauma to the lips or oral mucosaProphylactic Antibiotic Therapy for a Dental Procedure: Considerations for PractitionersAdverse Drug ReactionsFortunately, the overall risks of a serious adverse reaction such as hives, angioedema, and anaphylaxis are low for an antibiotic when used for prophylaxis for a dental
procedure. This fundamental difference between the 2007 AHA guidelines and the previous 9 AHA guidelines was among the most controversial changes made in the 2007 guidelines. 2015; 146:743-750. Welton DE, Young JB, Gentry WO, Raizner AE, Alexander JK, Chahine RA, Miller RR. doi: 10.1093/infdis/147.3.568CrossrefMedlineGoogle
Scholar68. Substantial demographic, clinical, and health system-level differences between Olmsted County and the rest of the United States limit generalizing of these finding. The writing group recognizes the importance of connecting patients with a social worker or other services to facilitate access to dental care and assistance with insurance for
dental coverage.Circumstances relevant to inadequate patient access to care may strongly influence the risk of adverse outcome from VGS IE. Prevention of infective endocarditis: guidelines from the American Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and Kawasaki Disease Committee,
Council on Cardiovascular Disease in the Young, and the Council on Clinical Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes Research Interdisciplinary Working Group.Circulation. doi: 10.1007/s11908-017-0564-yCrossrefMedlineGoogle Scholar61. However, no definitive studies have evaluated the
risk from IE among the various types of CHD. Elsevier Churchill Livingstone; 2005:1022-1044.Google Scholar33. WilsonMayo Clinic and FoundationNoneNoneNoneNoneNoneNoneNoneMichael GewitzNew York Medical College, Maria Fareri Children’s HospitalNoneNoneNoneNoneNoneNoneNoneLarry M. In 2008, the National Institute for Health
and Clinical Excellence (NICE) in the United Kingdom recommended cessation of AP for dental procedures in all people at risk for IE.30 Dayer et al8 in 2018 analyzed the impact of the NICE guidelines before and after publication. In addition, the coding for the genus Enterococcus was included in the Streptococcus coding until the International
Classification of Diseases, 10th Revision version became available. There is a difference between the use of an antibiotic to treat an established infection and the use of an antibiotic for prophylaxis. Duval X, Delahaye F, Alla F, Tattevin P, Obadia JF, Le Moing V, Doco-Lecompte T, Celard M, Poyart C, Strady C, et al.; AEPEI Study Group. Overall, there
was good general awareness of the 2007 guidelines but variable compliance with recommendations. 2017; 92:881-889. Durack DT. Incidence, risk factors, and predictors of infective endocarditis in adult congenital heart disease: focus on the use of prosthetic material. Eur Heart J. Trends in infective endocarditis in California and New York State,
1998-2013.JAMA. The hope is that an early diagnosis of IE will result in improved patient outcomes. CouperUniversity of North CarolinaNoneNoneNoneNoneNoneNoneNoneDaniel C. doi: 10.1016/j.jacc.2013.07.071CrossrefMedlineGoogle Scholarl5. Successful single-dose amoxicillin prophylaxis against experimental streptococcal endocarditis:
evidence for two mechanisms of protection.] Infect Dis. Chu VH, Sexton D], Cabell CH, Reller LB, Pappas PA, Singh RK, Fowler VG, Corey GR, Aksoy O, Woods CW. In most circumstances that fall outside the specific suggestions in Table 5, clinical judgment and shared decision making with the patient are important. This increase was significant for
both those at high risk and those at moderate/lower risk of IE.This study provided longer follow-up on data presented in by Thornhill et al.7 The observed percent increase in IE cases was much smaller than the percent decline in AP prescriptions.DeSimone et al,10 20150lmstead County, MN (epidemiological data from the Rochester Epidemiology
Project)Observational (population-based pre/post analysis with multivariate Poisson model)(1) Historical,(2) 6 y of postguidelines follow-up (January 2007-December 2013),(3) Adults >18 y of age with IE (January 2007-December 2013)(1) Yes-Laboratory data from medical record review(2) No(3) NoNo significant change in overall incidence of IE;
coagulase-negative staphylococcal IE trended downward over this periodThe study included a small number of IE cases (51 in 2007-2013). This change in concept was not fully appreciated early after publication and is not appreciated by some to this day. 2017; 240:263-283.MedlineGoogle Scholar72. Thornhill MH, Dayer M], Prendergast B, Baddour
LM, Jones S, Lockhart PB. There may be instances when a health care provider and a patient disagree with the suggestions in the 2021 scientific statement. Among these 4 groups, a discussion of adverse outcome from VGS IE follows.Group 1: Prosthetic Cardiac Valve or Prosthetic Material Used for Cardiac Valve Repair or Other Implantable Cardiac
Devices Such as Transcatheter Aortic Valve ImplantationOutcomes of patients with prosthetic valve endocarditis caused by VGS were evaluated and compared with outcomes of patients with native valve IE caused by VGS. Pulmonary atresia/ventricular septal defect had the highest incidence (7.84 cases [95% CI, 3.77-14.13] per 1000 patient-years)
and was the only statistically significant diagnostic risk factor (hazard ratio, 2.65 [95% CI, 1.12-6.24]) in multivariate analysis.In addition to the clear evidence relating CHD subtypes to increased risk of IE and although there has been no definitive study defining the conditions at risk from VGS IE, there is recent information relating the risk from IE in
the right ventricle to pulmonary artery conduits and surgical and catheter-based valve replacement. 1997; 41:1673-1676. However, because the risk of morbidity and mortality is so high from an infection of these devices caused by any microorganism, AP for a dental procedure is suggested.A variety of other prosthetic cardiovascular devices deserve
comment. An analysis of a 3-g sachet oral single dosing of amoxicillin in a study done in the United Kingdom demonstrated a nonsignificant increase in the number of resistant streptococci by day 3 that returned to baseline values by 21 days after amoxicillin dosing.69 When this antibiotic was given at weekly intervals, the numbers of resistant VGS
increased significantly after the second and third doses of amoxicillin and persisted for 4 to 7 weeks. Clindamycin hypersensitivity appears to be rare.Ann Allergy Asthma Immunol. 2012; 163:894-899. Incidence and nature of adverse reactions to antibiotics used as endocarditis prophylaxis.] Antimicrob Chemother. doi: 10.1016/0002-9343(79)90447-
9CrossrefMedlineGoogle Scholar48. The strengths, weaknesses, types of studies, and levels of evidence for each study reviewed are shown in Table 2. 1970; 211:1355-1357.CrossrefMedlineGoogle Scholar44. 2017; 3:141-147. 2020; 18:84. BashoreDuke University Medical CenterNoneNoneNoneNoneNoneNoneNoneSheilah A. Quan TP, Muller-
Pebody B, Fawcett N, Young BC, Minaji M, Sandoe J, Hopkins S, Crook D, Peto T, Johnson AP, et al.. Scholar31. doi: 10.1001/jama.2017.4287CrossrefMedlineGoogle Scholar26. 2007; 116:1736-1754. Three-year outcomes after transcatheter aortic valve implantation with the CoreValve prosthesis.Am J Cardiol. 2013; 1:155-165. The cost-effectiveness
of antibiotic prophylaxis for patients at risk of infective endocarditis.Circulation. This was projected to result in 1.47 more cases of IE per month per 100 000 among moderate-risk patients and 19.53 more cases of IE per month per 100 000 among high-risk patients than what would have been expected if preguidelines trends had continued.Variable AP
practices among high-risk patients may imply that clinicians are having difficulty identifying patients for whom AP is currently recommended. doi: 10.1007/s11606-012-2077-6CrossrefMedlineGoogle Scholar73. However, patients in the moderate-risk group with rheumatic heart disease and congenital valve abnormalities had mortality rates similar to
those in the high-risk group. 2012; 59:1968-1976. Lockhart PB, Hanson NB, Ristic H, Menezes AR, Baddour L. 2019; 140:170-180. 2018; 7:e008163. For all patients with an increased risk of or from VGS IE, a plan for responding to IE symptoms should be reinforced at every health care contact. Stacey D, Hill S, McCaffery K, Boland L, Lewis KB,
Horvat L. Effect of the American Heart Association 2007 guidelines on the practice of dental prophylaxis for the prevention of infective endocarditis in Olmsted County, Minnesota.Mayo Clin Proc. Despite the recognition of in vitro resistance among some strains of VGS, the 2007 writing group made no changes in recommended antibiotics for dental
prophylaxis. An investigation that included 29 young (mean age, 30 years) healthy volunteers reported that 21% were colonized with amoxicillin-resistant VGS before receiving a single-dose of 2 g amoxicillin.68 The rate of resistance increased to 31% after amoxicillin dosing, and the proportion with reduced susceptibility to amoxicillin increased



significantly on days 2 and 5 of treatment after dosing of amoxicillin and persisted for 24 days. Patients should be aware of fever and other constitutional symptoms that raise concern about IE as the cause. Response to letter by Kaplan regarding “Bacteremia associated with toothbrushing and dental extraction.”Circulation. A serious reaction from a
single dose of doxycycline is extremely rare.Although patients may be labeled as allergic to penicillin or its derivatives, penicillin skin testing is negative in the vast majority (=90%) of these patients, and these patients sustain no increase in adverse drug events compared with the general population when penicillin is administered.64,65 A careful
history should be obtained of the type and severity of allergic reaction to a penicillin. This study used International Classification of Diseases codes to identify hospital admissions for IE from 2004 to March 2013, 5 years after publication of the NICE guidelines. Franklin and colleagues70 evaluated the cost-effectiveness of AP for IE in the British
National Health Service, using a lifetime (50 years) analytical horizon and appropriate discounting for future costs and clinical outcomes. Therefore, AP for a dental procedure in these patients is not suggested.Group 2: Previous, Relapse, or Recurrent IEPatients with a history of IE who develop relapse or recurrent IE are at greater risk of heart
failure and increased need for cardiac valve replacement surgery and have a higher mortality than patients with a first episode of native valve IE.41-48 Patients with multiple episodes of native or prosthetic valve IE are at greater risk of additional episodes of endocarditis, each of which is associated with the risk of more serious complications.49 AP
for a dental procedure is suggested for these patients.Group 3: Congenital Heart DiseaseCongenital heart disease (CHD) is the most common underlying condition in children at risk for IE in middle- and high-income countries. However, these patients are immunosuppressed, have multiple underlying comorbidities, and are at high risk of adverse
outcome from any infection, including IE, and AP is suggested.SummaryThere is no convincing evidence from retrospective and observational studies that there was an increase in frequency of and morbidity or mortality from VGS IE since 2007 in the 4 high-risk groups defined in the 2007 guidelines. No change in oral streptococcal IE after the 2007
AHA guidelines.The study included limited individual-specific data on exposures and no information on dental procedures.Sakai Bizmark et al,26 2017US hospitals from participating states (Nationwide Inpatient Sample)Observational (pre/post)(1) Historical control,(2) 5 y of postguidelines data (2001-2012),(3) Children 18 y of age(1) Yes-Laboratory
data from medical record review(2) No(3) NoOverall significant decline in incidence of IE; increased proportion of cases caused by Staphylococcus aureusSmall number of IE cases (51 in 2007-2013). doi: 10.1093/eurheartj/ehx655CrossrefMedlineGoogle Scholar42. Pant S, Patel S, Patel N, Deshmukh A, Mehta JL. Pasquali SK, He X, Mohamad Z,
McCrindle BW, Newburger JW, Li JS, Shah SS. Had limited data on exposures.Dayer et al,8 2015A1l National Health Services Centers in England, UK (England-wide monthly prescribing records and inpatient activity records-50 million population)Observational (ecological; pre/post; interrupted time series with segmented regression)(1) Historical
control,(2) 6 y after guidelines (January 2004-March 2013),(3) All ages(1) No(2) Yes(3) YesAP prescriptions declined 79% after release of 2008 NICE guidelines and incidence of IE increased significantly (35 more cases per month above the historic trend). Instructions for obtaining permission are located at . Beginning in March 2008, the number of
cases of IE increased significantly (P75% were satisfied or very satisfied with the 2007 guidelines. Bates KE, Hall M, Shah SS, Hill KD, Pasquali SK. The Centers for Disease Control and Prevention estimate that antibiotic-resistant infections cause 23 000 deaths, 2 million infections, and as much as $20 billion in excess direct health care costs annually
in the United States. Up to 15% of community-acquired Cdifficile infection may be attributable to antibiotics prescribed for a dental procedure.60 Fatal anaphylaxis from a single dose of a cephalosporin in patients with no history of a serious reaction is estimated to be 450 milliseconds as detected by ECG. Although the expense or availability of expert
allergy evaluation, which may include penicillin skin testing, may make it unavailable in some populations, we suggest that skin testing should be done if feasible.Development of ResistanceThe inappropriate use of antibiotics is an issue of major worldwide concern, especially because it may result in the development of antibiotic resistance.
2021;143:e963-e978. In that effort, the 2007 writing group developed a classification system based on the greatest risk of adverse outcomes from VGS IE rather than the risk of acquisition of VGS IE. All these studies have limitations. Erbel R, Liu F, Ge J, Rohmann S, Kupferwasser I. VGS recovered from a variety of patient populations exhibited
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