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Review I

Management of infective endocarditis: challenges
and perspectives

Franck Thuny, Dominique Grisoli, Frederic Collart, Gibert Habib, Didier Rooult

Despite improvements in medical and surgical therapies, infective endocarditis is associated with poor prognosisand  ten

remains a therapeutic challenge. Many factors affect the outcome of this serious disease, including virulence of the
microorganism, characteristics of the patients, presence of underlying disease, delays in diagnosis and treatment,
surgical indications, and timing of surgery. We review the hs and limitations of present therap

and propose future directions for better management of endocarditis according to the most recent research. Novel
perspectives on the management of endocarditis are emerging and offer hope for decreasing the rate of residual
deaths by accelerating the process of diagnosis and risk stratification, reducing delays in starting antimicrobial
therapy, rapid transfer of high-risk patients to specialised medico-surgical centres, development of new surgical
methods, and close long-term follow-up.
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MAJOR ARTICLE

Preeminence of Staphylococcus aureus in Infective
Endocarditis: A 1-Year Population-Based Survey

Christine Selton-Suty,' Marie Célard? Vincent Le Moing,3* Thanh Doco-Lecompte,> Catherine Chirouze,’
Bernard lung,”® Christophe Strady,® Matthieu Revest,® Francois Vandenesch,2 Anne Bouvet," Francois Delahaye,'2™
Francois Alla,'* Xavier Duval 2151 Bruno Hoen.®'” and on behalf of the AEPEI Studv Group®

Table 3. Distribution of Causative Microorganisms in Patients

With Infective Endocarditis

Microorganisms

No. (%) of Patients

(n = 497)

treptococcaceae 240 (48.3)
Streptococci 180 (36.2)
Oral streptococei® 93 (18.7)
Group D streptococci” 62 (12.5)
i tacaco 25 (5.0}
Enterococci 52 (10.5)
e e = -
Staphylococcaceae 180 (36.2)
Staphylococcus aureus 132 (26.6)
Coag_;ulas&negative staphylococci 48 (9.7)
Other microorganisms® 42 (8.5)
HACEK group 6
Enterobacteriaceae 4
Propionibacterium acnes 4
Pseudomonas aeruginosa 3
Lactobacillus species 2
Corynebacterium species 2
Coxiella burnetii 2
Bartonells quintana 1
Tropheryma whipplei 1
Candida species 6
Miscellaneous® 11
=2 Microorganisms’ 9 (1.8)
No microorganism identified 26 (5.2)

CID 2012:54 (1 May)



Mode of Acquisition® Underlying HD
Whole Community- Healthcare- Prosthetic Previously No Previously
Variable Population Acquired Cases Associated Cases P Valve Known HD Known HD P
Pacemaker 26 (562) 7 (2) 19 (15.6) 4 (38) 5 (38 17 (65)
Other location 2 (04 2 (06 0 (0) 0 (0) 2 (1.9 0 (0
Unknown 29 (58) 21 (6.3 6 (49) 6 (58) 9 (6.9 14 (6.3)
Cardiac lesions of IE
Positive echocardiography 460 (92.6) 307 (91.6) 116 (95.1) .22 95 (91.3) 119 (90.8) 246 (93.9) .48
Vegetation 435 (87.5) 289 (86.3) 110 (90.2) .27 79 (76.0 114 (87.0) 242 (924) .0001
Dehiscence 19/104 (18.3) 12/69 (17.4) 6/30 (20.0 .76 19 (183 0 (0 0 (0
Severe regurgitation 194/492 (39.4) 149/331 (45.0) 30 (24.6) <.0001 19/102 (18.6) 68/129 (52.7) 107/261  (41.0) <.0001
Cardiac abscess (echo and surgery) 101 (20.3) 71 (21.2) 18 (148 A2 37 (35.6) 27 (20.6) 37 (14) <.0001
P CEEEET <.0001 01
Streptococci 180 (36.2) 163 (48.7) 9 (74) <.0001 23 (221) 50 (38.2) 107 (40.8) .003
Oral streptococci 93 (18.7) 83 (24.8) 5 (47) <.0001 12 (115 30 (22.9) 51 (19.5) .08
Group D streptococci 62 (12.5) 57 (17.0) 4 (33) .0001 9 (87) 15 (11.5) 38 (145 .29
Pyogenic streptococci 25 (5.0) 23 (6.9) 0 (0) .003 2 (19 5 (38 18 (6.9) 1
\m“.uu.l B2 (0.5 i 13 (10.7) .98 17 (16.3) 14 (10.7) 21 (8.0) .06
Other Streptococcaceae 8_(16) 7 (21 1 (0.8) .69 1 (1.0 6 (46) 1 (04) .006
Staphylococcus aureus 132 (26.6) 69 (20.6) 40 .007 22 (21.2) 31 (23.7) 79 (30.2) 15
Coagulase-negative staphylococci 48 (9.7) 14 (42 32 <.0001 13 (12.5) 9 (6.9 26 (9.9) 34
Other microorganisms 42 (85) 26 (7.8 16 .08 17 (16.3) 12 (9.2 13 (6.0) .002
=2 Microorganisms 9 (18 2 (06 4 .04 1 (1.0 2 (1.9 6 23) .76
POt ey g .88 10 (96) 7 (6.3 9 (B34) .06
Outcome
Cardiac surgery 223 (449 165 (49.3) 37 (30.3) .0003 41 (39.4) 61 (46.6) 121 46.2) .45
In-hospital death 113 (22.7) 68 (20.3) 38 (31.1) .02 27 (26.0 26 (19.8) 60 (22.9) 54
Length of hospitalization, days,
median (IQR)
Whole population 43.0(27.5-67.0) 41.0(25.0-62.0) 49.0(30.0-81.0) .03 43.0 (25.0-59.5) 44.0(26.0-71.0) 420 (29.0-68.0) .80
Operated patients 47.0(31.0-71.0) 45.0 (31.0-67.0) 52.0(32.0-81.0) .35 51.0 (35.0-79.0) 51.0(35.0-81.0) 430 (31.0-62.0) .17
Nonoperated patients 38.0 (24.0-62.0) 35.0 (22.0-55.0) 46.0 (30.0-80.5) .009 36.0 (24.0-50.0) 38.0 (23.0-563.0) 400 (27.0-720) .36
Dead patients 26.0 (11.0-44.0) 18.5(10.542.5) 33.0(22.0-52.0) .04 19.0 (11.0-42.0) 25.5(13.047.0) 27.0 (11.5-46.0) .77
Survivors 47.0(32.0-72.0) 44.0(31.0-68.0) 54.0(36.0-94.0) .008 47.0 (34.0-68.0) 46.5 (32.0-79.0) 455 (32.0-72.0) .99

Values are expressed as no. or proportion (%) of patients, unless otherwise indicated.
Abbrewiations: HD, heart disease; ICD, implantable cardiovertor defibrillator; IDU, injection drug use; |E, infective endocarditis; IQR, interquartile range; NYHA, New York Heart Association; PM, pacemaker; SD, standard

deviation.

* After exclusion of IDU-associated IE and |IE of unknown origin.
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lable 2 Most common microbes
per continent

Continent [cases]

Most common microbes

Europe [N =12,752]

Asia [N=12,105]

North America [N=1,918§]
Oceania [N= 1,681]

Africa [N=602]

South America [N= 452
Multi-continent [N =3,704]

S. aureus / VGS/ CoNS / Enterococcus spp / S. bovis

VGS / Streptococcus spp / S. aureus / Staphylococcus spp

S. aureus | VGS/ CoNS / Streptococcus spp / Enterococcus spp
S. aureus | Streptococcus spp / Enterococcus spp / CoNS

S .aureus / Oral streptococci / CoNS / Swreptococcus spp

S. awreus | Enterococcus spp / CoNS /HACEK

S. awreus / VGS/ CoNS / Enterococcus spp / S. bovis

Fur J Clin Microbiol Infect Dis (2016) 35:1227-1245 @(‘m;s\(-rk
DOI 10.1007/510096-016-2660-6 e

REVIEW

The causative agents in infective endocarditis: a systematic review
comprising 33,214 cases

Christiana T. Vogkou 2. Nikolaos 1. Wachogiannis"z « Leonidas Palaiodimos ' -

Antonis A. Kousoulis *



Table 1 Most common microbes
in special populations

Special populations [cases]

Most common microbes

HIV [N=91]

Cardiac resynchronization therapy
device [N=505]

Dialysis [N=233]

Paediatric [N=1026]

ICU [N=228]

Transplantation [N=27]

Congenital heart defect [N=672]
Prosthetic valve [N=994]

Injectable drug user(s) (IDUs) [N = 580]
Cross infection (healthcare associated)

[N =495]
Diabetic [N = 309]

Critically ill [N = 198]

Epidural abscess [N= 6]
Immunocompromised (non HIV) [N= 56]

S. aureus | E. faecalis | CoNS / VGS / Pseudomonas spp
S. aureus CoNS (equal rates) / S. pneumoniae / E. faecalis

S. aureus / CoNS / E. faecalis / VGS / P. aeruginosa
S. aureus /| VGS / CoNS / Enterococcus spp / S. pneumoniae

S. aureus / Oral streptococci / Other Group D streptococci /
Enterococcus spp / Gram (—) bacteria

Staphyococcus spp / Polymicrobial / Fungi

VGS / S. aureus / CoNS / S. bovis / Enterococcus spp
CoNS / S. aureus / VGS / Enterococcus spp / S. bovis

S. aureus | VGS / CoNS / Enterococcus spp / C. albicans
S. aureus | E. faecalis | VGS [ §. epidermidis | S. bovis

S. aureus /Other Group D streptococci / Oral streptococci /
CoNS / Enterococcus spp

S. aureus | Streptococcus spp ! Enterococcus spp / CoNS /
Enterobacter spp

S. aureus | CoNS / E. faecalis

E. faecalis | S. aureus | Streptococcus spp / E. coli /
K. ozaenae

CoNS coagulase-negative staphylococci
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Figure 1. Distribution of the most frequent five causative agents of infective endocarditis according to decades.
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Table 3
Gusative microarganisms of 325 cxes of infective endocarditis

Qusative migoorganisms Native valve Intracardiac deviae Total n (%)
Pacemaker| KD, n Early prasthetic Lat= prasthetic
valve, n valve, n

Defined caisative t 122 15 47 (2] 253(778)
FohTemr 2 7 = % 117 (361)
Saphylomears aureus n 10 10 14 65 (2a1)
MESA 1 0 5 0 6(19)
MSSA 30 10 5 14 59(173)
QNS 18 E) 13 17 52 (160)
Methicil lin-resistant CoNS 10 1 1n 9 31(9.6)
’#;nm< 2 ~ 3 2 8 21(6.5)
g o Z - 63 (194)

Virdans Steptococaus 3 0 2 9 5017.0)
Sreptomeass bovis 4 0 0 0 4(12)
Nutritionally variant streptococc Rl 0 0 0 4(1.2)
Abiotrophia defectiva 3 0 0 0 3(09)
Cranulicatdla elgans 1 0 0 0 1(03)
\Bmmp 2 0 0 1 2(68)
Enteromaus fora bis 10 0 0 9 19(59)
Enterooaus fascum 1 0 0 2 3(09)
Brucrlla melitensis 5 1 0 9 15 (4.6)
Nan-fermentative Gram-negative rods 2 0 12 2 16 (4.6)
Perudomonas asruginosa 1 0 6 1 7(22)
Senotropho monas maltophil iz 0 0 5 1 6(1.8)
Acinstobacter bayman nii 0 0 1 0 2(08)
Acinetobacter bwoffi 1 0 0 0 1(03)
Candida spp 1 0 6 1 8(2.4)
Candida albicns 0 0 5 0 501.5)
Candida parapsi losis 1 0 1 0 2(08)
Other nan-albicans Candida spp 0 0 0 1 1(03)
Enterobacteniacens 0 0 E) 2 6(1.8)
Escherichia aoli 0 0 1 1 2(08)
Enterobacter clooame 0 0 1 0 1(03)
Mebsiella pneumonias 0 0 1 1 2(08)
Serratia marcescens 0 0 1 0 1(03)
HACEK 1 0 0 2 3(09)
Eikenella corrodens 1 0 0 0 1(03)
Actinobacillus actinomycetemeom tans 0 0 0 2 2(08)
Kyocoaus schrosteri 0 0 0 1 1(03)
Bartonella henselos 0 0 0 1 1(03)
Bocillus licheniforms 1 0 0 0 1(03)
Undefined causative agents 4“ 3 5 20 72 (222)
Total 166 18 52 & 325(100)

* KD, implantable cardioverter defibrillatar ; MRSA, methicill in-resi stant St phylocoaus aureus; MSSA, methicill in-sensi t ve Qaphylomcars aureus; CoNS, coagulase-negative
staphylomeri;



Tablo 1. Tiirkiye'de 1974-2017 Yillari Arasinda Izlenmis Infektif Endokardit Olgularini iceren Calismalarin Ozellikleri

K} 3\ £ -
B w & 2 m 8)E g
2 g 8 s 2 8|l 2 g 7 2

o} = = 2 2 & 5|7 2 &8 & §

] Ly > o < (2] =) ﬁ % =] =] 7] ‘2 % § ) 5

< Z 3 % O m 5§ =2 » 3 5 3|l ¥ £ 7 =

§ ¢ 2 » % c © = §> x> =% 3 2 33
Arastirmacilar Dénem Sehir 2 v & 2 2 2 & J 25 E e 2 FlE 2 o2
Isik et al. (126) 1997-2001 Istanbul 14 41 70 61 23 24 24 54 100 70
Kiiciikates et al. (46) 2005-2010 Istanbul 22 47 55 55 41 0 36 27 9 9 50 100 18
Kaya et al. (47) 2005-2012  Sanhurfa 24 41 50 13 4 8. 21 17 4 33] 21 37 8
Inanc et al. (49) 2006-2007 Kayseri 27 47 63 67 41 33 11 4 1 4 45 19 15
Caylan et al. (48) 1997-2001 Trabzon 32 47 73 22 37 22 19 9 78 25 41
Zencir et al. (33) 2000-2015 Aydin 59 59 43 32 39 27 100 27
Tugcu et al. (34) 2000-2007 Istanbul 68 51 59 40 56 3 14 41 28 4 25 15 O 21 59 28 84 25
Sucu et al. (35) 1997-2007 Gaziantep 72 45 57 36 29 31 27 10 23 4 4 36 28 100 15
Heper ve Yorukoglu (36)  1995-1999 Ankara 74 25 66 66 14 4 21 29 15 7 1" 18
Cancan-Gursul et al. (32) 2006-2013 lzmir 80 51 70 12 0 225 7. 49 27 25 20 17 12 51 56 15
Agca et al. (37) 2009-2014 Bursa 85 52 56 22 40 13 27 8 2 1 b 6 32 27 100 36
Tasbakan et al. (38) 2007-2017 lzmir 100 52 65 13 3 425 18 32 1N 26 14
Erbay et al. (39) 2002-2008 Ankara 107 45 71 44 34 27
Akil et al. (40) 2005-2012 Cok Merkezli 112 45 50 18 17 8 5. 50 35 29 16 16 13 90 29
Simsek-Yavuz et al. (50) 2015-2016 Cok Merkezli 112 55 70 12 33 4 8 q 3 15 35 22 8 1] 295 56 35 77 28
Adademir et al. (41) 1997-2004 Istanbul 119 39 69 39 20 2 24 22 M 9 3 3 57 76 100
Cay et al. (42) 2008-2011 Ankara 121 55 53 14 42 10 194 33 16 21 7 6 29 38 100 24
Turak et al. (43) 1997-2012 Ankara 157 59 55 15 42 9 30 13 22 7 6 29 39 100 26
Leblebicioglu et al. (30) 2002-2012 Cok Merkezli 158 47 51 39 0 28 6 1 1 6 34 51 31
Ozveren et al. (44) 1985-2011 Istanbul 174 39 79 15 15 2 29 6 47 100 16
Kocabas et al. (45) 2009-2012 lzmir 194 48 66 22 12 Sl 6] 30 16 6 43 52 100 20
Cetinkaya et al. (29) 1974-1999 Ankara 228 36 55 64 20 O 0.4 27 24 14 6 57] 50 37 12 53 23
Elbey et al. (31) 2005-2012 Cok Merkezli 248 47 55 28 30 6 29 21 6 1 1 5] 375 54 100 33
Simsek-Yavuz et al. (4) 2004-2015 Istanbul 325 47 58 34 44 1 56 3 36 20 2 19 7 5 22 52 23 86 27
Toplam 1974-2017 Turkiye 2712 47 61 37 27 2 7 9 31 21 ) 19 9 7 37 50 25 90 24
*Ortalama. *Modifiye Duke &lcitleriyle. ARA: akut romatizmal ates, WVDU: damar ici ilag kullanicisi, CIED: kardiyak ifgplante edilebilen elektronik cihazﬁA: metisiline direncli
Staphylococcus aureus, |E: infektif endokardit.
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Minimal bakterisidal konsantrasyon (MBK), minimal inhibitor
konsantrasyondan (MIK) cok yiksektir.

MBK/MIK > 32

Streptokoklar arasinda %11

Antibiyotik dozu degisir (MIK yiiksekmis gibi)

Tedavi suiresi daha uzun

Kombinasyon tedavisi
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Clinical significance of tolerant strains of streptococci in adults with
infective endocarditis

T. Hanslik?, C. Hartig’, C. Jurand®, L. Armand-Lefevre®, V. Jubault’, E. Rowveix’, O. Dubourg®, |. Prinseat’,
A. Baglin® and M. H. Nicolas-Chanoine’
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Paris, Pans, France - . . R
‘ ¢ © Clin Microbiol Infect 2003; 9: 852-857



Table 1 Comparison of characleristics of endocarditis patients infected with non-tolerant and tolerant strains of streptococd

Non-tolerant Tolerant

Characterstic n=14 n=10
Median age (range) 66 (41-87) 69 (42-92)
Gender (female) 8 41
Valves infected

Aortic 7 3

Mitral 2 7

Aortic and mitral 3 0

Undetermined 2 0

Prosthelic valve

Patients evaluated by [ \

transesophageal echoca

Duke’s classification
Definite infective end|
Possible infective end

Severity criteria al press 5 ono
Major arterial emboli Penisilin toleransi %42
Vegetation size =10 1
Severe hearl failure
Intracardiac extension
Heart block

Antibiotic treatment b
diagnosis of endocarditi) /
Streptococcal species

%%%%%%%%%% GGGGGG GG GGGEGE G&|°

Streptococcus bovs 9 5
Streptococcus mitis 2 0
Group B B-hemolytic Streptococcus 1 0
Streptococcus sangus 1 3
Streptococcus oralis 1 1
SR 0 1
MIC, mg /L (amaoxicillin, median range) 0.060 (0.032-1) 0.16 (0.032-1)
MEC, mg /L. (amoxicllin, median range) 0.188 (0.032-4) 32 (4-256) 1
MBC /MIC. (median range) 2 (1-15) 250 (32-533) 1
Streptococa with natural resistance 14 10

to aminoglycosides

MBC, minimum bactencidal concentration; MIC, minimum inhibitory concentration; NS, not significant.
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Table 2 Comparison of outcome of endocarditis patients infected with non-tolerant and tolerant strairs of streptococd

Non-tolerant Tolerant

Characterstic n=14 n=10 P
Serum bactencidal titers®

Peak >1/64 and trough >1/32 7/9 0/8 0.003

Peak >1/16 and trough >1/8 9/9 3/8 0.009

Peak >1/8 and trough >1/2 9/9 7/8 -
Initial antibiotic treatment failure 1 5° 0.050

s 1o apyre nge) = Z(1-30) NS

Ma‘han number ofweek‘z ra]uued for 5(4-6) 6 (4-15) 0012
traatment onmp]elnn (range)

Pauenle wuh severity criteria at admission” 5 1 NS

Patients without seventy cniteria at admission® 0 2 NS
Death (corsecutive to infective endocarditis) 2 1D NS

“Determined for nine patients infected with non-tolerant streptococcal strains and eight infected with tolerant strains.
“See Table 3.

“Vegetation size >10 mm, major arterial emboli and /or severe heart failure.

MBC, minimum bactericidal concentration; MIC, minimum inhibitory concentration; NS, not significant.



Tablk 1
MIC ranges of antimicrobial agents tested

Organsms (No. of isolates) and antimicrobial agent MIC (mgl) range No of strains
Susceptible Intermediate Resistant

Growp C strepts (65)
Penicillin =0016-006 68
Erythromycin =0016- =160 65 2 1
Cefotaxime =0016-0.125 68
Meropenem =0016-006 68
| V PUNPSURR N nNnYT ne Fadg

Abstract

A total of 105 chinical strains of Group C and Group G streptococct were examined for their susceptibility to penicillin,
cefotaxime, erythromyan, meropenem and vancomycin using a broth microdilution method. Minimum bactericidal concentrations
of the antimicrobial agents and phenotypes of strains resistant to erythromyan were also evaluated. No resistance to penicillin,
cefotaxime, meropenem and vancomycin was found in years 1995-2002, but there was 6.7% resistance to erythromycin. No
tolerance was seen for penicillin and vancomycin, but there were strains tolerant to cefotaxime, erythromycin and mcrogcncm.'TE'
resistance phenotypes of erythromyan-resistant isolates were determined by the double disc test with erythromycin and clindamycin
which showed inducible MLS (57.1%) and M phenotype (42.8%) resistance. This in vitro finding shows that classical antimicrobial
agents used for the treatment of GCS and GGS have good activity against chinically significant isolates, but the presence of
macrolide resistance and tolerant isolates suggests that careful surveillance of the streptococcal isolates should be carried out.

@ 2003 Elsevier Science B.V. and the International Society of Chemotherapy. All rights reserved.

Keywords: Group C Streptococci; Group G Streptococci; Antibiotic susceptibility;: MLS resistance
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Tablo 19. Streptokoksik infektif Endokarditin Antimikrobik Tedavisi (3,65,207)

Siire (Hafta)

Gunliuk Doz, Doz Aralig:, Dogal Yapay

Mikroorganizma Antimikrobik Uygulama Yolu Kapak Kapak Yorum

Penisilin G MIC Penisilin G veya 12-18 MU/giin, 6 dozda, IV 2 Kisa sureli tedavi sadece

<0.125 pg/ml Seftriakson* + 2 gr/giin, tek doz, IV/IM 2 komplike olmayan ve

olan viridans Gentamisint 3 mg/kg, tek doz, IV 2 yakinmalarin 3 aydan

streptokoklar ve daha kisa stiredir devam

SGG ettigi dogal kapak IE'sinde
kullanilmalidir.

Penisilin G veya 18 MU/giin, 6 dozda, IV 4 6 >65 yas, VIII. kraniyal
Seftriakson* 2 gr/giin, tek dozda, IV/IM 4 6 sinir hasari veya bobrek

islev bozuklugu olanlarda
yeglenir.

Penisilin G MIC Penisilin G veya 24 MU/giin, 6 dozda, IV 4 6 Nefrotoksik veya ototoksik

>0.125 ve <0.5 Seftriakson* + 2 gr/giin, tek dozda, IV/IM 4 6 etki gelismesi halinde

pug/ml arasinda Gentamisint 3 mg/kg/giin, tek dozda, IV/ 2 6 gentamisin kesilmelidir.

olan viridans IM

streptokoklar ve

SGG

Penisilin G MIC Penisilin G veya 24 MU/giin, 6 dozda, IV 4 6 Nefrotoksik veya ototoksik

20.5 ve <2 pg/ Ampisilin veya 200 mg/kg/glin, 4-6 dozda, IV 4 6 etki gelismesi halinde

ml ara_s[nda Seftriakson* + 2 gr/giin, tek dozda, IV/IM 4 6 gentamisin kesilmelidir.

olan viridans Gentamisin? 3 mg/kg/gun, tek dozda, 4 6

streptokoklar, SGG, IV/IM

Abiotrophia spp.,

Granulicatella spp.

ve Gemella spp.

Penisilin G MIC >2 Vankomisin* veya 30 mg/kg/gin, 2 dozda, IV 4 6 Nefrotoksisite riski yuksek

ng/ml olan direng“ Teikoplanin§ 10 mg/kg/gun, tek dozda, IV 4 6 hastalarda teikoplanin

streptokoklar veya

B-laktam alerjisi

MIC: minimum inhibitoér konsantrasyon, SGG: Streptococcus gallolyticus subsp. gallolyticus (eski Streptococcus bovis biyotip 1).

* Seftriakson MIC degeri <0.5 pg/ml olmasi halinde kullaniimalidir.

t Bobrek iglevleri ve serum gentamisin diizeyi haftada bir kontrol edilmelidir. Streptokoksik |E’de gentamisin giinde tek doz olarak da kullanilabilir.
Tek doz kullanilan hastalarda gentamisin serum vadi (doz 6ncesi) diizeyi <1 pg/ml, pik diizeyi (injeksiyondan 1 saat sonra) ~10-12 pg/ml olmalidir.

* Vankomisin serum vadi diizeyinin (doz dncesi) 10-15 pg/ml, pik diizeyinin (doz yapildiktan hemen sonra) ise 30-45 ug/ml olmasi saglanmahdir.

¢ Teikoplanin, 10 mg/kg/giin dozunda ve serum vadi diizeyi (doz dncesi) 220 pg/ml olacak sekilde kullaniimalidir.

yeglenmelidir.

Infektif Endokarditin Tanisi, Tedavisi ve Onlenmesi: Ulusal
Uzlasi Raporu

Diagnosis, Treatment and Prevention of Infective Endocarditis: Turkish Consensus Report
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Viridan Streptokoklar

S. mitis, S. mutans,
S. oralis, S. sanguinis, S. sobrinus
S. milleri grubu (S. anginosus, S. constellatus ve S. intermedius)



Table 2. Recommended therapy for viridans group streptococ-

cal native valve infective endocarditis, based on MIC. BRIEF REPORT

Description, recommended therapies

Highly susceptible to penicillin G (MIC, =0.12 wg/mL)
Penicillin G, 12-18 million U per day for 4 weeks, or Penicillin G—Resistant Viridans Group
Ceftriaxone, 2 g ge ococcal Endocarditis and

and W. Lance George**

Relatively r liated Infectious Diseases
- bnd *Department of Medicine,
Penicillin System, and “UCLA School of

kg per

e MiK>2 pg/ml ise enterokoka bagh IE gibi tedavi

Resistant 1
Penicillin

NOTE. Data are modified from Baddour et al. [1]. Doses are based on
normal renal function. GM, gentamicin.

* For strains of viridans group streptococci that are highly susceptible or
relatively resistant to penicillin G, GM dosing should be once daily; for resistant
strains, dosing should be thrice daily.

® Vancomycin is indicated only for patients intolerant of penicillin G and
ceftriaxons.

¢ Vancomycin dosage should be adjusted to achieve peak values of 30-45
ug/mL trough concentrations of 10-15 ug/mL.

Clinical Infectious Diseases 2008;46:1064-6
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Tablo 1. Hematolojik Kanserli Hastalarin Bogaz Kiiltiirlerinden Izole Edilen VGS'lerin Penisilin Duyarliigina Etki Edebilecek
Faktorlerin Degerlendirilmesi

Risk Faktorleri Penisiline Duyarh Azalmis Penisilin Duyarliigi
n (%) n (%) p
Yas, yil, ortalama (SS) 54.41 (18.97) 51.49 (15.84) 0.471
Erkek cinsiyet (n=53) 21 (65.6) 32(74.4) 0.408
Hematolojik kanser tipi
Akut myeloblastik l6semi (n=12) 3(9.4) 9(20.9) 0.216
Akut lenfoblastik 16semi (n=9) 5(15.6) 4(9.3) 0.484
Kronik lenfositer I6semi (n=16) 8(25.0) 8(18.6) 0.504
Multipl myelom (n=13) 7 (21.9) 6(14.0) 0.370
Hodgkin lenfomasi (n=9) 4(12.5) 5(11.6) 1.000
Non-Hodgkin lenfoma (n=10) 3(9.4) 7 (16.3) 0.502
e ene Diger’ (n=6) 2(6.3) 4(9.3) 1.000
[ ) % 5 7 . 3 p e n I S I I I n e a Za | m I § Hastalik stiresi (ay.)_, or}a[ama (SS) 22.91 (31.90) 20.47 (22.02) 0.696
Hastanede yatma Oykiisli (n=36) 15 (46.9) 21 (48.8) 0.866
Bir onceki hastanede yatma zamani (ay), ortalama (SS) 3.867 (2.326) 2.476 (1.965) 0.610
d u ya rI I I I k Bir 6nceki hastanede kalis siiresi (giin), ortalama (SS) 17.933 (24.534) 19.810 (26.254) 0.820
Hastanede yatma sayisi 2.000 (1.069) 2.191 (1.692) 0.703
H Antibiyotik kullanim 6ykiisii (n=24) 8(47.1) 16 (72.7) 0.102
 MIK> 4 pg/ml olan sus Yok /* ismsismms o T
Kinolon kullanimi® (n=11) 2(6.3) 9 (20.9) 0.103
Altta yatan hastalklar
Diabetes mellitus 2(6.3) 1(2.3) 0.572
Renal yetmezlik 4(12.5) 1(2.3) 0.157
Kronik karaciger hastahgi 1(3.1) 3(7.0) 0.632
lleri yas (>65 yil) 9(28.1) 10 (23.3) 0.632
Kemoterapi 27 (84.4) 38 (88.4) 0.615
Sitozin arabinozid kullanimi 6(18.8) 10 (23.3) 0.615
Fludarabin kullanimi 5(15.6) 5(11.6) 0.963
Steroid tedavisi 7(21.9) 9(20.9) 0.921
Sigara kullanimi 9(28.1) 14 (32.6) 0.680

B = S T S

Hematolojik Kanserli Hastalarin Orofarinksinden izole Edilen
Viridans Grubu Streptokoklarda Penisilin Duyarliligi

Penicillin Susceptibility of Viridans Group Streptococci Isolated from the Oropharynx
of Patients with Hematological Malignancy

Selda Sayin-Kutlu?, Demet Okke?, Melek Demir?, Ebru Tepeli*, Ismail Sari®

Klimik Dergisi 2012; 25(1): 6-9
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IE riski olan 49 hasta; protez kapak, kapak hastaligi, romatizmal
kapak hastaligi

Ag1z mukozasindan surintu ornekleri
E test

Table 1 - Number and antibiotic susceptiglity rates of VG?
Penfcillin Ampicillin
Group name No. (%) Not susceptible* Susceptible No. Not susceptible* Susceptible
No. (%) (%) No. (%) No. (%)
S. mitis Group 16 (32.65%) 8 (50.00) 8 (50.00) 4 (25.00) 12 (75.00)
S. anginosus Group 16 (32.65%) 9 (54.25) 7 (43.75) 11 (68.75) 5(31,25)
S. sanguinis Group 8 (16.33%) 6 (75.00) 2 (25.00) 6 (75.00) 2 (25.00)
S. mutans Group 6 (12.24%) 4 (66.67) 2 (33.33) 3 (50.00) 3 (50.00)
S. salivarius Group 3 (6.12%) 3 (100.00) 0(0) 3 (100.00) 0(0)
*resistant and reduced susceptibility. \ )

Le Infezioni in Medicina, n. 3, 190-193, 2016
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Table 2. Antibiotic resistance rates and resistance genes reported in the literature regarding species belonging to the Streptococcus bovis/Streptococcus equinus
complex (SBSEC).

Origin (Human . Study SBSEC Species/  Ery-R ; , CliR  Tetracyclines-R ~ c Other
Isolates (n) or Animal) Body Site Period Subspecies (n) * %) Ery-R Gene (%) (%) @%)® Tet-R Gene Antibiotics (%) ¢ Country Ref.
tet(0) Pen (0)
2 Human Various  2010-2012 SGSP (22) 318 erm(B) (100) 318 68.2 M(M) Ctx (0) Italy [46]
Van (0)
Gen (8)
SGSG (20) Lev (4)
25 Human Blood 1990-2003 SGSP (4) 48 nah na 64 na. Pen (0) Italy [60]
SI(1) Van (0)
in (0)
Sxt (20.2)
SGSG (14) lc‘v (15.6)
SGSP (24) Pen (0)
45 Human Blood 2003-2010 - S,]—SI [;) 333 nd. 30.2 na. na. Str (0) Spain [19]
—— Rif (0)
SL.() Li (0)
QD ()
Pen (3)
. \v‘im (©) International ~
100 Human Blood na. S. bouis 46 na. 26 65 na. Lin (0) collection [63]
Dap (0) .
QD (6)
Pen (13.3)
45 Human Carriage na. S. bouis 89 na. nd. na. na. Cro (0) Israel [61]

Van (0)

e %) T
48 Human Blood  1996-2001 SGSP (42) 65 em(T) (41.7) a1 na. na. {,‘“ ‘3’ China [24]
SI(4) erm(B)+erm(T) (4.2) an (0)
Peritoneal

23 Human

. 2000-2010 S. bovis 47.8 na. 435 na. na. Pen (30.4) China [64]
dialysis

Lev (16.9)
SGSG (126) l’én (066)
172 Human Blood 20002012 SGSP (31) 547 na. 541 na. na. \,.:; EO; Taiwan [43]
SI(15) Lin @
Dap (0)
Tig (0)
International Journal of K\
Molecular Sciences M Dw

Review

An Overview on Streptococcus bovis/Streptococcus
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Species/Subspecies Level and Antibiotic Resistance
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Table 2. Cont.

Origin (Human . Study SBSEC Species/  Ery-R . o CliR  Tetracyclines-R . e Other |
Isolates (x) or Animal) Body Site Period Subspecies (n) * (%) Ery-R Gene (%) (%) (%) ® Tet-R Gene Antibiotics (%) ¢ Country Ref.
5 . Pen (0)
SGSG (4) ) en
60 Human Blood 19962000  SGSP (53) 633 em(B) (63.2) 633 75 tet(M) © Cex (0) Thiwan [65]
SI(3) erm(T) (36.8) Van (0)
Chl(0)
152
Human (20) erm(B) (63.7)mef (A) r;:; ((::)] %;14 2
66 Animal (44) Various  1981-2011 SG 167 Q1) em@B)+meg(A) 106 57.6 tet(L) Perc0 Japan [62]
Reference (2) (9.1) no genes (18.2) h‘f(f) anc0
tet(M) ]
H 125) : Y France
128 {’n",‘"’“l‘ 25) Belgium [66]
Animal (3) Netherlands
118 Human Spain [20]
Fos (51.2)
Q-D(14.6)
Human (18) o e - erm(B) (94.7) - g Gen (12.2) — -
11 Animal (23) Various 1990-2010 SGSG 46.3 o genes (5.1) 488 36.6 tef (M) Lev (12.2) Spain [67]
Sxt (7.3)
Van (2.4)
SGSG (69, Sxt (85.3 ;
107 Human Blood 1988-2005 :;ﬁ, (('?b)] 60.2 na. 54.5 na. na. ;’zrlxt\(U) ) Spain [68]
Sxt (60)
SGSG (42 e ;
64 Human Blood 1987-2003 :’:?, ((;2)] 60 n.a. 50 n.a. na. ILL: ((8)) Spain [69]
Van (0)
8 2 2003 S. bonis - erm(B) (92.9) . Tel (39) Spai e
18 Human Blood 1998-2002 S. bouis 78 mef(A) (7.1) 72 na. na. Pen (11) Spain [25]




Streptekoklarda hentiz korkulacak diizeyde penisilin direnci
s6z konusu degil

IE riski nedeni ile penisilin profilaksisi alanlar!

Malignitesi olanlar!
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Tablo 23. Stafilokoksik infektif Endokarditlerin Antimikrobik Tedavisi (3,65,207)

Siire (Hafta)

Gunlik Doz, Doz Arahigi, Dogal Yapay
Mikroorganizma Antimikrobik Uygulama Yolu Kapak Kapak Yorum
Metisiline duyarh Nafsilin veya 12 gr, 6 dozda, IV 4-6 >6 Ulkemizde nafsilin
stafilokoklar® Flukloksasilin veya 12 gr, 6 dozda, IV 4-6 >6 ve flukloksasilin
bulunamamaktadir.
Sefazolint 6 gr, 3 dozda, IV 4-6 >6
+
Gentamisin 3 mg/kg, tek doz, IV Verilmez 2
+
Rifampisin* 900 mg, tek doz, oral/lV. Verilmez 26
Daptomisin® veya 8-12 mg/kg, tek doz, IV 4-6 =6 Sadece B-laktamlar
VErlemle 30 mg/kg/giin, 2 dozda, IV 46 >6 tolere edemeyen -
veya B-laktam alerjisi
olan hastalarda
kullaniimahdir.
Metisiline direncli Vankomisin" 30 mg/kg/giin, 2 dozda IV 4-6 =6 Kardiyak veya
vankomisine duyarh . ekstrakardiyak tim apse
(MIC <2 pg/ml) . . odaklari uygun cerrahi
stafilokoklar Gentamisin® (duyarliysa) 3 mg/kg, tek doz, IV Verilmez 2 girisimlerle kontrol
+ altina alinmahdir.
Rifampisin (duyarliysa) 900 mg, 3 doz, oral-IV Verilmez =6
Daptomisin® 8-12 mg/kg, tek doz, IV 4-6
Metisiline duyarh Nafsilin veya 12 gr, 6 dozda, IV 2 Ulkemizde nafsilin
stafilokoklar o ve flukloksasilin
Flukloksasil 12 gr, 6 dozda, IV
(IVDU'da sag kalp uidoksastin et bulunamamaktadir.
endokarditi)**
Siprofloksasin 1500 mg, 2 dozda, oral 2 Hastanede

a5

Rifampisin

600 mg, 2 dozda, oral

MIC: Minimum inhibitér konsantrasyon, IVDU: damar ici ila¢ kullanicisi.

yatirilamayan komplike
olmamis olgularda
susun her iki ajana

da duyarli oldugu
gosterilmeli ve hasta
uyumu yakindan
izlenmelidir.

* Metisiline duyarli olan stafilokoklar, genellikle penisiline direnclidir; var olan duyarlilik testleri stafilokoklarda penisilin duyarliigini saptamak icin
glvenilir olmadigi icin penisiline duyarli olarak belirlenmis stafilokoklarin tedavisinde de bu tedavi secenekleri kullaniimahdir

' MSS apsesi olan hastalarda sefazolin kullaniimamalidir. Bu hastalarda tek bagina sefotaksim veya sefazolin + vankomisin kullanilabilir.

* Rifampisin, varfarinin hepatik metabolizmasini artirir; bu nedenle yapay kapak nedeniyle varfarin kullanan hastalarda varfarin dozunun dikkatle

ayarlanmasi gerekir.

¢ Daptomisinin, seftarolin, sefazolin, seftriakson, trimetoprim-siilfametoksazol (345) veya fosfomisinle kombine edilmesi diistinilebilir (65).
' Vankomisin serum vadi diizeyinin (doz 6ncesi) 15-20 pg/ml olmasi saglanmalidir.
¥ Gentamisine direncliyse, duyarli oldugu baska bir aminoglikozid verilebilir. Tim aminoglikozidlere direncliyse, duyarli olmasi halinde
florokinolonlar eklenebilir.
**Sadece antistafilokoksik penisilin kullanilabilen; tedavi yaniti iyi; metastatik infeksiyonu, ampiyemi, kardiyak veya ekstrakardiyak komplikasyonu,
yapay kapak veya eslik eden sol kalp tutulumu olmayan; vejetasyonu <20 mm ve HIV ile infekte ise CD4* sayisi >200/ul olan hastalarda kisa siireli
tedavi verilebilir. Bu durumlar disinda veya lilkemizde oldugu gibi antistafilokoksik penisilinlerin bulunamamasi halinde, stafilokoksik sol kalp

endokarditlerinde dnerilen tedavi rejimleri kullaniimahdir.

Infektif Endokarditin Tanisi, Tedavisi ve Onlenmesi: Ulusal

Uzlasi Raporu

Diagnosis, Treatment and Prevention of Infective Endocarditis: Turkish Consensus Report
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FIG 5 Global epidemiology of MRSA involved in prosthetic valve endocarditis (PVE). The causative agents of PVE differ geographically
(4, 6). Data from Wang et al. (6) were collected between June 2000 and August 2005 from 556 patients with infective prosthetic valve
endocarditis in 53 sites worldwide (P = 0.003 for Staphylococcus aureus; P = 0.001 for MRSA [methicillin-resistant Staphylococcus
aureus]). MSSA, methicillin-sensitive Staphylococcus aureus.
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Table 1. WHO priority pathogens list for research and development (R&D) of new antibiotics [5].

Priority 1: Urgency “Critical” #

Acinetobacter baumannii, carbapenem-resistant
Pseudomonas aeruginosa, carbapenem-resistant 3
Enterobacteriaceae *, carbapenem-resistant, 3rd generation cephalosporin-resistant

Priority 2: Urgency “High”

Enterococcus faecium, vancomycin-resistant
Staphylococcus aureus, methicillin-resistant, vancomycin intermediate and resistant

U U O y CI-IC

Campylobacter spp., fluoroquinolone-resistant
Salmonella spp., fluoroquinolone-resistant

Neisseria gonorrhoeae, 3rd generation cephalosporin-resistant, fluoroquinolone-resistant

Priority 3: Urgency “Medium”

Streptococcus pneumoniae, penicillin-non-susceptible
Haemophilus influenzae, ampicillin-resistant
l g P
Shigella spp., fluoroquinolone-resistant

molecules @@

Review
Fight Against Antimicrobial Resistance: We Always
Need New Antibacterials but for Right Bacteria

Raphaél E. Duval "2*(2), Marion Grare ? and Béatrice Demoré %°

Molecules 2019, 24, 3152; do1:10.3390/molecules24173152
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Vankomisin Duyarliligi

Disk difiizyon ya da otomatize sistemler azalmis duyarlihgi
belirlemede yetersiz

VRSA (MiK>16 pg/ml) saptanabilir, VISA (4-8 pg/ml) ya da
hVISA saptanamaz
MiK belirlenmeli (BMD)

E test (tedavi basarisizhigini gostermede daha iyi)

YALE JOURNAL OF BIOLOGY AND MEDICINE 90 (2017), pp.269-281.

REVIEW Y] BM

Vancomycin Resistance in Staphylococcus
aureus

Will A. McGuinness, Natalia Malachowa, and Frank R. DeLeo"

Laboratory of Bacteriology, Rocky Mountain Laboratories, National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Hamilton, MT



VRSA; oldukca az
2002°de ilk VRSA
VISA; ABD ve Avrupa’da <%0.3 (azalmis daptomisin duyarhiligi)

hVISA; MiK degeri duyarli bulunan ancak orta duyarl alt
populasyon iceren suslar (azalmis daptomisin duyarliligi)

YALE JOURNAL OF BIOLOGY AND MEDICINE 90 (2017), pp.269-281.

REVIEW Y ] BM

Vancomycin Resistance in Staphylococcus
aureus

Will A. McGuinness, Natalia Malachowa, and Frank R. DelLeo”

Laboratory of Bacteriology, Rocky Mountain Laboratories, National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Hamilton, MT
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Susceptibility and Vancomycin Resistance in
Vancomycin-Intermediate Staphylococcus aureus
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ABSTRACT

We present here findings of a strong positive correlation between reduced
daptomycin susceptibility and vancomycin resistance in vancomycin-
intermediate Staphylococcus aureus (VISA). This correlation is related to cell wall
thickening, suggesting that, similar to the case with vancomycin resistance in
VISA, the physical barrier of a thickened cell wall may contribute to daptomycin
resistance in S. aureus.

FOOTNOTES

Received 17 August 2005.

VISA'da azalmis daptomisin
duyarhligi ile vankomisin
direnci arasinda giclu bir
pozitif korelasyon

Hicre duvarinin kalinlasmasi
ile daptomisine duyarliligin
azalmasi



Duvardaki teikoik asit iceriginde artis ile duvar kalinlasmasi

Membran fosfolipid kompozisyonun degistirilmesi ile
membran akiskanliginin degismesi

Hiicre yuzey elektrik yukinin degismesi (pozitif yuklenme)
sonucu elektrostatik geri puskurtme
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MprF ve vra$S genleri

Yeni mutasyonlar

Daptomisin direncindeki anahtar genlerin ekspresyonunun
antibiyotik tarafindan azaltildigi
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Tablo 20. Enterokoksik infektif Endokarditin Antimikrobik Tedavisi (3,65,207)

Sire (Hafta)
Gunlik Doz, Doz Araligs, Dogal Yapay

Mikroorganizma Antimikrobik Uygulama Yolu Kapak Kapak Yorum

Penisilin ve gentamisine Ampisilinveya 12 gr, 4-6 dozda, IV 4-6 6 Belirtileri <3 ay stirenlerde 4,
direncli olmayan Penisilin G + 24 MU/giin, 6 dozda, IV 4-6 6 >3 ay surenlerde 6 hafta.
enterokoklar Gentamisin 3 mg/kg/giin, 3 dozda, IV/IM  2-6 6 Kreatinin klirensi >50 ml/dakika

olanlarda kullanilabilir.

Nefrotoksik veya ototoksik etki
gelismesi halinde gentamisin
kesilmelidir.

Ampisilin + 6 gr, 6 dozda, IV 6 >6 Kreatinin klirensi <50 ml/dakika

Seftriakson’ 4 gr, 2 dozda, IV 6 =6 olanlarda onerilir.
Penisiline direncli ve Vankomisin veya 30 mg/kg/giin, 2 dozda, IV 6 >6 Nefrotoksisite riski yuksek
gentamisine yuksek Teikoplanin + 10 mg/kg/giin, tek dozda, IV 6 >6 hastalarda teikoplanin
dizeyde direngli Gentamisin 3 mg/kg, 3 dozda, IV/IM 6 >6 yeglenmelidir.
olmayan enterokoklar
veya p-laktam alerjisi
Penisiline duyarh ve Ampisilin + 200 mg/kg/giin, 6 dozda, IV 4-6 6 Nefrotoksisite riski ytiksek
gentamisine yuksek Streptomisin 15 mg/kg/giin, 2 dozda, IV/IM 4-6 6 veya VIII. sinir hasari olanlarda
dizeyde direncli ampisilin ve seftriakson
olan enterokoklar kombinasyon rejimi de
(gentamisin MIC >500 kullanilabilir.
pg/ml, streptomisin MIC
<2000 pg/ml)
Penisiline duyarh Ampisilin + 6 gr, 6 dozda, IV 6 >6 Bu kombinasyonun tedavi
ve gentamisin ve Seftriakson* 4 gr, 2 dozda, IV 6 >6 basarisinin, ampisilin ve
streptomisine yuksek gentamisinle benzer oldugu
duzeyde direncli bildirilmistir.
olan enterokoklar
(gentamisin MIC >500
pug/ml, streptomisin MIC
>2000 pg/ml)
Penisiline, Linezolid veya 1200 mg/2 dozda, IV >6 >8 Linezolid kullanimi ciddi kemik
aminoglikozidlere ve Daptomisin + 10-12 mg/kg/tek dozda, IV -6 -8 iligi baskilanmasi, noropati
vankomisine direncli Ampisilin 12 gr, 6 dozda, IV -6 -8 ve ilag etkilesimlerine neden
enterokoklar olabilir. Bu hastalar |E ekibi

tarafindan izlenmelidir. Kur igin
kapak replasmani gerekebilir.
MIC: Minimum inhibitér konsantrasyon.

*Bu kombinasyonun, Enterococcus faecalis suslarina karsi etkinligi gésterilmistir. E. faecium suslarina karsi etkinligi bilinmemektedir.

Simsek-Yavuz S et al. Infektif Endokardit Ulusal Uzlasi Raporu -



* Enterokoklardan E faecium’da en sik direnc var
* Aminopenisilin direnci

— E faecalis direnci <%1-%25

— E faecium %90 (cogunlukla hastane kokenli)

e Beta laktamaz nadir
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TABLE 4. ANTIMICROBIAL SUSCEPTIBILITY OF ENTEROCOCCUS STRAINS [SOLATED FROM HUMANS (N=56) AND TURKEY (N=51)

Antimicrobials*
AMP# \ AMX VAN ( \ cip TET ERY
Strains N I R N ! R N I R 3 R N ! R N ! R
Human strains n (%)
E. faecalis 38 (84.44) 0 7 (15.56) 39)86.67) 1(2.22) S(ILI1) 21(4667) 16 (35.5) 8(1778) 10(J222) 21 (46.67) 14 B3L.11) S(1L.11) 2(4.44) 38(84.45) 6(13.33) 21(4667) 18(40)
(n=45)
E. faecium 5 (100) 0 0 5§(100) 0 0 2(40) 2 (40) 1(20) 240 2 (40) 1(20) 120) 0 4 (80) 0 3 (60) 2 (40)
(n=35)
E. gallinarum 5(83.33) 0 1 (16.67) 6§(100) 0 0 0 1 (16.6]) 5(8333) 4 (66.67) 2 (33.33) 0 0 6 (100) 0 5(8333) 1(16.67)
(n=6)
Total (n=56) 48 (85.71) 0 8 (14.29) 50489.28) 1(1.79) 5(8.93) 23(4107) 19339 14(25) 12 (J1.43) 27 (48.21) 17 (30.36) 5(8.93) 3 (5.36) 48 (85.71) 6(10.71) 29(51.79) 21(37.50)
Turkey strains
E. _)‘Xarralis 32 (78.05 1(24p 8 (19.51) 32)(78.05) 2 (4.88) 7(1707) 22(53.66) 13 (31.7)) 6(1463) 19(4634) 17 (41.46) 512200 3732 0 38 92.68) S (12.20) 7(1707) 29(70.73)
(n=41)
E. faecium 2(222 0 7(71.78) 2J22.22) 1 (1L.11)  6(6667) 3(3333) 4(#44)  2(2222 2(222 701.1) 0 0 9 (100) 0 0 9 (100)
(n=9)
E. gallinarum 0 0 1 (100) 0 0 1(100) 0 1 (100 0 1(Jo0) 0 0 0 1 (100) 0 0 1(100)
(n=1)
Total (n=51) 34 (66.67) 1 (1.9§) 16 (31.37) 34'(66.67] 3(5.88) 14(2745) 25(49.02) 18(35.2 8(1569) 20(J9.22) 19(37.25 12(23.53) 3 (5.88) 0 48 (94.12) 5(9.8) 7(1373) 39(7647)
*All examined human and turkey stfins were susceptibl§ to gentamicin (120 pg): results not presented in the table]
S. susceptible: L intermediate: R, re\stant: the specific Jalues used for disk diffusion test for Enterococcus spp. an ‘cal and Laboratory Standards Institute Suppl L

AMP, ampicillin (10 pg): AMX, amoxiallin/clavulanic acid 20/10pg): VAN, vancomycin (30 pg): CIP, ciprofloxacin (5 pg):

CiD

insan = %32
Hindi=> %43

described in the Cli
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ENCE OF l

SISTANT GENES IN ENTEROCOCCUS SPP. ISOLATED FROM HUMANS (N= 56‘ AND TURKEYSY

TABLE 6. PRES (N=51)
Resistant genes, n (%)
Isolates blaZ vanA vanB vanC-1 etk tetO tetM ermA ermB ermC  aac(6’)le-aph(27)Ia
Human isolates
E. faecalis (n=45) 0 0 0 1(2.22) 0 21 (46.67) 38 (84.44) 2(4.44) 19 (42.22) 0 13 (28.89)
E. faecium (n=5) 0 0 0 0 0 5 (100.00) 4 (80.00) 0 2 (40.00) 0 0
E. gallinarum (n=6) 0 1 (16.67) 0 6 (100.00) 0 4 (66.67) 6 (100.00) 0 3 (50.00) 0 0
Total (n=56) 0 1 (1.79) 0 7 (12.50) 0 30 (53.57) 48 (85.71) 2(3.57) 24 (42.86) 0 13 (23.21)
Turkey isolates
E. faecalis (n=41) 2(4.88) |15 (12.19) 0 0 0 3(7.32) 32 (78.05) 5(12.19) 27 (65.85) 0 4 (9.76)
E. faecium (n=9) 0 1 (11.11) 0 0 0 1 (11.11) 7 (77.78) 3(33.33) 7 (77.78) 0 4 (44.44)
E. gallinarum (n=1) 0 0 0 1 (100.00) 0 0 1 (100.00) 1 (100.00) 1 (100.00) 0 0
Total (n=51) 2(3.92) 16(11.76) 0 1 (1.96) 0 4 (7.84) 40 (78.43) 9 (17.65) 35 (68.63) 0 8 (15.69)
~—
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IE etkeni olan enterokok suslarinda yiiksek diizey aminoglikozid
direncinde (HLAR) artis

ABD %22
Diger ulkeler %38

Hem gentamisin hem streptomisin duyarlihgi calisiimali
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Table | Characteristics of glycopeptide resistance phenotypes in Enterococcus

Resistance Acquired Intrinsic
High Variable Moderate Low Low
Phenotype VanA VanM VanB VanD VanE VanG VanL VanN VanC
Vancomycin MIC (mg/L) 64-1,000 =256 4-1,000 64-128 8-32 =lé6 8 16 2-32
Teicoplanin MIC (mg/L) 16-512 96 0.5—1 4-64 0.5 Sensitive =0.5 =0.5 0.5-1
Modification D-Ala-D-Lac D-Ala-D-Lac D-Ala-D-Lac D-Ala-D-Lac D-Ala-D-Ser D-Ala-D-Ser D-Ala-D-Ser D-Ala-D-Ser D-Ala-D-Ser
Location Plasmid or Plasmid or Plasmid or Plasmid or Chromosome Chromosome Chromosome Plasmid Chromosome
chromosome chromosome chromosome chromosome
Transferrable Yes Yes Yes No No Yes No Yes No
Expression Inducible Inducible Inducible Constitutive Inducible Inducible Inducible Constitutive Constitutive
or inducible or inducible
Main Species E. faecalis, E faecium E faecals, E faecalis, E. faecalis E. faecalis E. faecalis E faecium E gallinarum,
E. faecium E faecium E faecium E casseliflavus

Table 2 Surveillance of vancomycin-resistant enterococci around the world

Species Percent of Enterococcus isolates resistant to vancomycin by region (no of isolates)
Europe® (" us" \ [ Worldwide)" Canada® Asia-Pacific''® Latin America''®
2013 2009-2010 2007-2012 2007-2011 2007-2008 2007-2008

E. faecium 8.8 (729) 79.4 (2,572) 22.4 (60) 14.1 (270) 48.1 (54)

E. faecalis 1.0 (126) 8.5 (444) 10.3 (27) 0.1 (1) 0.01 (440) 3.1 (195)

All enterococci 4.0 (855) 35.5(3,016) 6.0 (61) 11.9 (710) 12.9 (249)

Note: Adapted by permission of Oxford University Press from Cattoir V, Leclercq R. Twenty-five years of shared life with vancomycin-resistant enterococci: is it time to
divorce? | Antimicrob Chemother. 2013;68(4):73 1-742.'*
Abbreviations: VRE, vancomycin-resistant Enterococcus; US, United States.
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* 2000-2006
« 28 llke

e 64 merkez
e 4794 |E hastasl

TABLE |. List of pathogens included in the t
pathogens used for comparative analysis

Enterococci N Oral streptococei N stre

E foecalks 453 S mits 79 S b4
E foecium 19 S. mutans 64 S. go
E durans [ S. orals 42 S. &g
E casselifiavus 2 S. sanguis 31 S. pd
E m | S. salvaris 23
Enterococei NIS 19 S. gordanii 12

S. anginosus 17

S. constelbtus 5

S. intermedius 5

S. milleri group NIS® 4

S. acidominimus 7

S. parasanguis |

S. viidans NIS® 533
TOTAL 500 823 293

12 sus VRE—> 8'i (%10) Kuzey ABD Group D
E. faecium > E. feacalis urope
Ampisilin direnci de ayni

*S bovis’ refers to the results of species identification according to the former,
outdated chissification of group D streptococdi.
"Not identified to species level

70.0 1

60.0 4

streptococci

id East/Africa

pcocci and group D
ong the five ICE
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Table 1. Prevalence of daptomycin resistance worldwide

Location/ No. of Resistance
reference Period Bacteria Patients resistant bacteria MIC (mg/L) mechanism Study
e - 2\ adult - - ND case report
USA”® 2005 MRSA adult - 0.5-4 ND case report
North 2005 S.aureus both 2 - ND short communication
America’® CoNS 2
E. faecalis 0
E. faecium 0
2 b " O
VTR N\ adult - 0.25-4 ND case report
USA7® 2005 MRSA adult - - ND case report
Europe’® 2005 S.aureus both 0 ND short communication
CoNS 1
E. faecalis 0
E. faecium 0
B-haemolytic streptococci) 0
OO0 TR adult - 0.5-8 ND case report
USA® 2006 MRSA adult 4 0.25-4 lower bactericidal case report
activity
USAZ0 2006 MRSA adult - 1-4 ND case report
USA8? 2006 MRSA adult 5 0.75-2 ND case report
USA®? 2007 VISA adult 29 1-8 MprF 1420N mutation  case report
USA®? 2008 daptomycin-non- adult 10 0.125-4 ND original article
susceptible S. aureus
VISA
MRSA
Taiwan®* 2008 MRSA adult 11 1-4 ND case report
USA®® 2008 MSSA NS 4 0.125-2 ND original article
USA®® 2008 MRSA adult 5 0.5-4 ND case report
USA®? 2008 MRSA adult 4 1-4 MprF T345A case report
mutation
Taiwan®® 2008 MRSA adult 12 0.5-2 ND case report
UK® 2009 MRSA adult 6 0.25-4 ND case report
USA®® 2009 MRSA adult 4 - ND case report
USA®! 2009 MRSA adult 2 0.5-2 ND case report
Taiwan®? 2009 MRSA adult 10 0.5-2 ND case report
Italy” 2010 MRSA adult - - ND case report
Singapore’® 2010 daptomycin-non- adult 6 0.19-4 ND case report
susceptible S. aureus
Taiwan®* 2010 MRSA adult - 0.5-4 ND case report
UK 2011 group G Streptococcus adult - 0.19-4 ND case report
MRSA
Australia® 2011 vancomycin- adult 8 0.25-2 ND case report
unresponsive S. aureus
Taiwan®’ 2011 daptomycin-non- adult 7 0.25-1 ND case report
susceptible S. aureus
USA%® 2012 MRSA adult 6 0.25-1.5and 8 ND case report
Australia®® 2012 MRSA adult 3 - ND case report
Canada'® 2012 MRSA adult 3 1to>4 ND case report
USA0? 2013 MRSA adult 3 0.38-3 ND case report
USA102 2013 MRSA both 10 2-4 ND original article
MSSA
France® 2013 MRSA adult 3 0.25-2 ND case report
Spain'®? 2014 MRSA adult 7 <0.5-2 ND letter to editor

ND, not determined; NS, not stated.
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