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Vancomicina

d ainda € a terapia mais utilizada para
tratamento de infeccoes por MRSA

A glicopeptideo que age na parede celular wa (P

O elevada nefrotoxicidade =y ét - (2 Ny

O farmacocinetica ruim o

d apresentacoes comerciais disponiveis com NN ©
qualidades heterogéneas AK,J,

[ exige um protocolo proprio para utilizacao @k

nao apresenta pontos de corte para disco
difusao no CLSI e BrCAST

ACOS, 26/9/2017
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Scattergram of S. aureus and Vancomycin;
Disk breakpoint Eliminated in 2008
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CLSI

Table 2C. Staphylococcus spp. (Continued)

Interpretive Categories and
Zone Diameter Breakpoints

Interpretive Categories and
MIC Breakpoints

Disk (nearest whole mm)
Content ] I R

Test/Report
Group

Antimicrobial

Agent 5 '

{ugimL]

: R Comments

GLYCOPEPTIDES

(19) For 5. aunews, vancomycin-sussaplible isolales may become vancomyein inbermadiale during the eou
B Vancomyein - - - - i

For use with 5. auwreus.

(For &5 aunews) i

B Vancomyein | - - - | =4

(For CoNS) !

i {20} MIC lesis should be performed lo delermineg
ihe susceplibility of all isclates of staphylococs o
i vancomycin, The disk {esl does nol differentiale
vancomycin-susceplible isolates of 5 awreus
! fram vancomycin-mlarmediale isolates, nor does
i the test differentiale among vancomycin-
susceplible,

i -inlermediate, and -resislant isolales of CalMS, all
af which give similar size zones of inhibition.

{21) Send any 5. gurews for which the vancomycin
! s 2 8 pg'mbL to a relerence laboralory. See

Appendix A.

H Also refer to Table 3G for 5. gurews, Subchapler
' SA3ATF in MOT-A10, and Subchapler 3.91.7 in
| MAOZ-ATE,

Foar use wilh CalNs.

i See comment (20).

: (22) Send any CoNES for which he vancomycin
MIC is =32 pg/mL o a reference laboralory. Ses
Appendis A

See alss Subchapter 3.13.1.7 in MO7-A10, and
! Subchapler 3.9.1.7 in MO2-AT2.

I, Tazoplanin - - - - =g

A/COS, 26/9/2017
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BrCAST

Glicopeptideos’ Ponto de corte p/ CIM | Conteldo Ponto de corte p/
(mg/L) do disco |diametro do halo (mm)

S < I R> Sz I R<
Teicoplanina®, 5. aureus 2 - =2 Nota" | Nota" | Nota"
Teicoplanina®, estafilococos coagulase negativo 4 - >4 Nota® Nota" Mota”
Vancomicina®, S. aureus 2 - >2 Nota® | Nota® | Nota®
Vancomicina®, estafilococos coagulase negativo 4 - >4 Nota” Nota® Nota”
Notas

Numeros para comentarios gerais e/ou pontos de corte para CIM.
Letras para comentarios sobre disco-difusao.

1. A CIM de glicopeptideos & dependente do método e deve ser determinada por dﬁuif;ﬂt} em caldo (referéncia 150 20776). 5. aureus com ﬁM de 2 mg/L para
vancormicina estdo no limite da distribuiggo da CIM do tipo selvagem e pode haver diminuigio da resposta clinica. O ponto de corte foi diminuido para 2 mg/L para evitar
que isolados intermediarios “GISA" sejam reportados, A que infecgdes graves por “GISA™ ndo sdo tratdveis com doses elevadas de vancomicina ou teicoplanina.

2. |solados ndo sensiveis sdo raros ou ainda ndo foram reportados. A identificagdo e o teste de sensibilidade em isolados ndo sensiveis devem ser confirmados em centro
de referéncia.

A. O método de disco-difusdo ndo é confidvel e ndo distingue isolados selvagens dagueles com resisténcia ndo mediada pelo gene vanA I

ACOS, 26/9/2017
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VISA

—d] Alanyl group Vancomycin e

B. Vancomycin-intermediate S. aureus

Divisi t
|V|S|orJ\k septum MprF/FmtC—reduced

Reduced protein A
Increased capsule

cell wall cross-linking Charge repulsion

1 Thickened cell wall

1 kst | vttt 1 0 b e it
HHHH H HEHH HHHHTH R R R Vrias i il
ot PR DL PR LR A1 0 Jududl] Vancomycin |11
at false
o \ binding site
L Lipid Il

@
v

(P
. - 425 \
Modified WalKR operon (YycFG) ‘: ?Capsule operon / ; * % \ f vraSR, vraF G, viaDE gerl)lrve;/glt;l”i?iﬁuclgn”
low activity—reduced autolysis, | (>40 genes)
cell wall thickness increases ‘\\ * dit operon (alanylation of TA) ? mprF/fmtC

> ‘ WalKR f mgrA, rot ‘ agr —» Reduced exotoxin production

Howden et al., 2010
ACOS, 26/9/2017
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hVISA

d resisténcia heterogénea

d manifesta-se em sub-populacées (1 em 109)
 independe da CIM e outros mecanismos

Q Small Colony Variants (SCV)

Q nutricionalmente exigentes

 crescimento mais lento
[ necessidade de pressao seletiva
[ estagio intermediario para VISA

ACOS, 26/9/2017 Howden et al., , JCM, 2010; Hiramatsu, JCM, 2001
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Diagnostic Microbiology and Infectious Disease 79 (2014) 401-404

Contents lists available at ScienceDirect

Diagnostic Microbiology and Infectious Disease

journal homepage: www.elsevier.com/locate/diagmicrobio

Bacteriology

Is prediffusion test an alternative to improve accuracy in @rmmk
screening hVISA strains and to detect susceptibility to
glycopeptides/lipopeptides?

Alessandro Conrado de Oliveira Silveira ¥, Gustavo Enck Sambrano 2, Thiago Galvio da Silva Paim ?,
Juliana Caierdo  Caio Mauricio Mendes de Cordova ®, Pedro Alves d’Azevedo *

* Federal University of Health Sciences of Porto Alegre, RS, Brozil
® University Regional of Blumenau, 5C, Brazil
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Avaliacao das metodologias

JourNaAL oF CLNICAL MICROBIOLOGY, Apr. 2011, p. 1489-1494 Vaol. 49, No. 4
0095-1137/11/512.00  dox:10.1128/TCM.02302-10
Copynight ® 2011, American Society for Microbiology. All Rights Reserved.

Performance of Various Testing Methodologies for Detection of
Heteroresistant Vancomycin-Intermediate Staphylococcus aureus
in Bloodstream Isolates’

Sebastian J. van Hal,"*1* Michael C. Wehrhahn,'s Thelma Barbagiannakos,' Joanne Mercer,'
Dehua Chen,' David L. Paterson,” and Iain B. Gosbell'*

Department of Microbiology & Infectious Diseases, Sydney South West Pathology Service-Liverpool Hospital, Locked Bag 7090,
Liverpool BC NSW 1871, Antibiotic Resistance & Mobile Elements Group, School of Medicine, University of Western Sydney,
Sydney,” and University of Queensland Centre for Clinical Research (UQCCR), Brisbane,” Australia

TABLE 2. Companson of hVISA detection methods to PAP-AUC at hVISA prevalence of 129"

MWethod MNo. of isolates”™

il Sensitivity (% Specificity (5 NPV (% PPV (% % Accuracy®
(MIC cutoff [pg/ml]) BVISA (TP = 55) VSSA (TN = 399) 7 (%) P y (%) ) (%) ’
Etest (=1.5) Si 263 01 i3] g8 27 (i)
BMD (=1.5) 49 335 89 84 98 43 85
MET 49 218 89 55 g7 21 59
BMD (=2) 45 388 B2 a7 o7 Bl 95
Etest (=2) 39 375 71 94 96 62 91
GRD Etest 39 375 71 94 06 62 91
Vitekl (=2) 14 382 25 d96 Qi 45 L

ACOS, 26/9/2017
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Jon L 49 No.o 1
004 TABLE 3. Sensitivity and speahcity values for the different
methods in determimng hVISA

Correct no.
of AWISA No.of No.of - -
Method isolates  false  false .y .
identified positives negatives sencitivity specificity
(n = 21}
Etest macromethod, 3 0 18 14 10 ana
24 h
Etest macromethod, 12 5 9 57 96
48 h
Etest GRD), 24 h 9 1 12 43 99
Etest GRD, 48 h 12 3 9 57 97
BHI screen agar, (L5 9 0 12 43 1040
MecFarland, 24 h
BHI screen agar, (L5 19 8 2 91 94
McFarland, 48 h
BHI screen agar, 2 16 13 5 76 B9
—adcEarland Jlh
BHI screen agar, 2 17 39 () 1040 67

McFarland, 48 h

ACOS, 26/9/2017
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Research Article

Evaluation of the Accuracy of
. Table 2: Parameters of the main screening tests for the detection of
Phenotypic Methods for the  nus :

Methodology Sensitivity Specificity PPV* NPV®" |Accuracy

Detection of Heteroresistant  ceccro  less  onam  723% s65% oasn

Etestmacromethod |75% 94.6% B0% 97.2%9 |92.7%

Vu"comyci"-l "TermEdiUTE Iﬂgar screening” 90.9% 93.8% 58.8% 99.1% 93.5%'
Staphylococcus aureus (WVISA) e,

Silveira ACO'#*, Da Cunha GR’, Caieriio J', De Cordova CMM?, itﬂﬂ Elrmpfpﬂldehs re.si“;a“:.d?m?ﬁ”“;}” " )
and d’Azevedo PA! — Agar screening in brain-heart infusion (BHI) wi ug,/m

, . , , vancomycin and 16 g/L pancreatic digest of casein
{Department of Health Sciences, Federal University of Health Sciences of Porto Alegre,

Brazil

‘Department of Pharmaceutical Sciences, Regional University of Blumenau, Brazil

ACOS, 26/9/2017 JSM Microbiology 4(1): 1031 (2016)
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Concentration of vancomycin (mg/L)

Hiramatsu, 2001
ACOS, 26/9/2017
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RESEARCH ARTICLE

Clinical and Microbiological Characteristics
of Heteroresistant and Vancomycin-
Intermediate Staphylococcus aureus from
Bloodstream Infections in a Brazilian
Teaching Hospital

Thaina Miranda da Costa', Priscylla Guimaries Migueres Morgado', Fernanda
Sampaio Cavalcante', Andreia Paredes Damasco', Simone Aranha Nouér?, Kétia Regina
Netto dos Santos’*

1 Laboratdrio de Infecgdo Hospitalar, Departamento de Microbiologia Médica, Instituto de Microbiologia
Paulo de Gdes, Universidade Federal do Ric de Janeiro, Hio de Janeiro, Brazil, 2 Hospital Universitario
Clementino Fraga Filho, Faculdade de Medicina, Universidade Federal do Rio de Janeiro, Rio de Janeiro,
Brazil

Table 4. Microbiological characteristics of six Staphylococcus aureus isolates presenting vancomycin MIC of 2 mg/L with at least one screening
test positive to detect heterogeneous vancomycin intermediate resistance (hVISA).

Isolatenumber Methicillin Broth Screening plates (48h of Etest Etest PAP-AUC Interpretation
resistance/SCCmec | microdilution incubation) macro® | GRD" ratio® (Clonality)
type test MIC (mg/L)* (Mg/mL) | (pg/mL)
BHIa3 | BHIa4 | BHl4ca | BHla6
1594 SCCmecll 05128 | 2 + + + - 3 |16 1 3 1.15 hVISA (USA100/
ST5/CC5)
1636 SCCmeclV 025 8 1 + - 4 4 1 |15 0.50 False positive
1588 MSSA 025| 05 | 1 - - - 4 112 1 3 ND NA
1595 MSSA 05| 05| 2 - - - 3 |16 05 | 3 ND NA
1622 MSSA 025 025 1 - 2 | 2075 15 ND NA
1691 MSSA 025|<02| 1 - 6 | 4 075 3 ND NA

PLOS ONE | DOI:10.1371/journal.pone. 0160506  August 30, 2016
ACOS, 26/9/2017
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AN
gen\fme @EmssMgrk

Complete Genome Sequence of Staphylococcus aureus FCFHV36, a
Methicillin-Resistant Strain Heterogeneously Resistant to Vancomycin

John Anthony McCulloch,® Alessandro Conrado de Oliveira Silveira,® Aline da Costa Lima Moraes,® Paula Juliana Pérez-Chaparro,?
Manoella Ferreira Silva,® Lara Mendes Almeida,2 Pedro Alves d'Azevedo,® Elsa Masae Mamizuka?®

Department of Clinical and Toxicological Analyses, Faculty of Pharmaceutical Sciences, University of 530 Paulo, S3o Paulo, Brazile; Department of Pharmaceutical Sciences,
Fegional University of Blumenau, Blumenau, Santa Cataring, Brazil®, Department of Plant Biclogy, Biclogy Institute, State University of Campinas, Campinas, 530 Paulo,
Brazil*: Department of Periodontology, Dental Research Division, University of Guarulhaos, Guarulhos, Sao Paulo, Brazil®; Department of Microbiology and Parasitology,
Universidade Federal de Ciéncias da Sadde de Porto Alegre, Porto Alegre, Rio Grande do 5ul, Brazil:

We report here the sequence of the entire chromosome of Staphylococcus aureus strain FCFHV36, a methicillin-resistant strain
heterogeneously intermediate to vancomycin, bearing a type II staphylococcal chromosome cassette mec element (SCCmec), be-
longing to multilocus sequence type (MLST) 105, and isolated from a vertebra of a patient with osteomyelitis.

July/dogust 2015 Volume 3 lssue 4 e00B93-15 Genome Announcements genomeaasm.org 1

ACOS, 26/9/2017
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Impacto

hVISA VS5A Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Waight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ariza (2) 12 14 1 5 0.8% 24.00 [1.69, 340.99) -_—
Bae o al (4) 13 19 17 46  12.2% 3.70 [1.18, 11.53)
Charles at al (8) 5 5 1 48 0.1% 348.33 [12.59, 9636.20] E—
Fong ot al {(16)* g | 21 28 2.3% 4.86 [0.24, 97.05) -
Horne el al (24) 10 26 11 42  20.2% 1.76 [0.62, 5.02] e
Musia ot al (41) 20 43 101 242 63.5% 1.21 [0.63, 2.33] .
Mech at al (42) 2 2 & 18 1.0% 12.27 [0.50, 289.32) - ¥
Total (95% CI) 118 427 100.0% e
Tolal evenis T 157

= & L | L 1
Heterogeneity: Chi? = 17.79, df = 6 (P = 0.007); F = 66% hol 04 ] 10 100

Test for overall affact: Z = 3 88 (P = 0.0001)

VE5A VAN falure hVISA VAN failure

FI1G. 1. Forest plot {using Mantel-Haenszel analysis) of events denoting vancomycin (VAN) ireatment failyre [with all definitions regarded the
same) in hVISA- compared to VS5A-infected patients. Squares indicate point estimates, and the size of the square indicates the weight of each

study. *, data obtained by personal communication.

hVISA VasA Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bae of al (4) 8 18 16 65 8. 7% 2.23[0.76, 6.50] T
Bert ot al (5) 1 13 6 a5 6.2% 0.40 [0.04, 3.71] _
Charles el al (8) 1 9 17 48 5. 3% 0.46 [0.05, 4.41) - -
Fong et al (16) 5 10 15 30 9.9% 0.58 [0.14, 2 46| e
Horne e al (24) 12 58 11 56 18.4% 1.07 [0.43, 2.67)
Maor et al (37) 14 27 103 223 22.2% 1.25 [0.56, 2.79)
Musta et al (41) 14 43 67 242 28.3% 1.26 [0.63, 2.53]
Meoch et al (42) 2 2 B 16 0.89% 5.00 [0.21, 120.44) -
Total (95% CI) 177 715 100.0% »
Tolal evenls af 247

Heterogeneity: Chif =475, df =7 (P = 0.69); I* = 0%
Test for overall effect. £ = 0.84 (P = 0.40)

ACOS, 26/9/2017
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Figure 1. The Patient’s Clinical Course before and after Isolation
of the Vancomycin-Resistant Staphylococcus aureus.

ACOS, 26/9/2017
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I Infeccao por MRSA I

Hemocultura
Abscesso
Trato respiratorio inferior

‘ CIM Vancomicina = 1,5 mg/L (Etest) ou 2 mg/L ‘
(microdiluicdo)

ITriagem para hVISA I

Agar BHI com 4 ug/ml de vancomicina
Indculo de 2 na escala de McFarland
Incubacao por 48 horas
Spot de 10 ul

‘ Crescimento de 2 ou mais colonias ‘

' N\

Sugerir modificacao de Encaminhar microrganismo
terapia com vancomicina para laboratodrio de referéncia

ACOS, 26/9/2017
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Perspectivas futuras

 necessidade da realizacao de microdiluicao em caldo

A grupo de trabalho para discussao de metodos de triagem
para detectar diminuicao da susceptibilidade a
vancomicina

A redacao de nota técnica

A programa de deteccao e monitoramento da resisténcia,
em parceria com o CGLAB

A desenvolvimento de novos testes diagnosticos
1 sugestao de marcador molecular para deteccao

A viabilizacao de outras alternativas terapéuticas:
tigeciclina, daptomicina, linezolida

ACOS, 26/9/2017
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Conclusoes

O A deteccao da diminuicao da susceptibilidade a
vancomicina e um grande desafio

O Negligenciada no Brasil

O Cara = elitizada

A Problema grave de saude publica

A Associada a altas taxas de morbidade e mortalidade

A Imprescindivel a criacao de programas publicos para
deteccao, controle e monitoramento

O Fundamental para diminuicao de mortalidade e custos em
saude

ACOS, 26/9/2017
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Alessandro C. O. Silveira
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