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6 anos

Trauma em joelho D

Artrite + febre

Artrite septica X Osteomielite
HMC - CA-MRSA
Antibioticoterapia - Vancomicina

Transferéncia para investigacao




TC de torax = Consolidages

Precordialgia + dispneia

Doppler = Trombose

Angio TC descartou TEP



Osteomielite em Pediatria

- Epidemiologia: v Criangas abaixo de 5 anos e sexo masculino;
v 20% historia de trauma local;
v 200 casos a cada 100.000 habitantes.

- Classificacdo: v Aguda (< 2 semanas);
v Subaguda;

v Cronica (> 3 meses).



Osteomielite em Pediatria

= Fisiopatologia:

= Quadro Clinico:

v Disseminacao hematogénica;

v Contiguidade;

v Inoculacgao direta.

v

v

v

Dor, calor, edema, hiperemia;

Dificuldade de movimentar membro;

~ebre (60 a 80% dos casos).
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S. aureus resistente a meticilina adquirido
na comunidade (CA-MRSA)

=« No Brasil, dois estudos
feitos no Estado de Sao
Paulo evidenciaram taxas
de resisténcia a meticilina
de 20 a 45% nas IOA em

pediatria.
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REVIEW ARTICLE

Staphylococcus aureus, master manipulator of the human
hemostatic system

L. LIESENBORGHS, P. VERHAMME and T. VANASSCHE G
Department of Cardiovascular Sciences, Center for Molecular and Vascular Biology, KULeuven - University Hospitals Leuven, Leuven, Belgum

To cite this article: Liesenborghs L, Verhamme P, Vanassche T. Sfaphylococcus aureus, master manipulator of the human hemostatic system.
J Thromb Haemaost 2018; 16: 441-54.

Summary. The coagulaton system does not only offer pro-
tection against bleeding, but also aids in our defense
against invading microorganisms. The hemostatic system
and innate immunity are strongly entangled. which
explains why so many infections are complicated by ather
bleeding or thrombosis. Staphylococcus aureus (S, aureus),
currently the most deadly infectious agent in the developed
world, causes devastating intravascular infections such as
sepsis and infective endocarditis. During these infections
S. awews comes in close contact with the host hemostatic
system and proves to be a master in manipulating coagula-
tion. The coagulases of S. aureus directly induce coagula-
ton by activating prothrombin. S. aureus also manipulates
fibrinolysis by wriggering plasminogen adivation wia
staphylokinase. Furthermore, S. aureus binds and activates
platelets and interacts with key coagulation proteins such
as fibrin{ogen), fibronectin and von Willebrand factor. By
manipulating the coagulation system S. gureus gains a sig-
nificant advantage over the host defense mechanisms.
Studying the interplay between S. awrews and the hemo-
static system can therefore lead to new innovative therapies
for battling S. awrews infections.

Keywords: infective endocarditis; sepsis; staphylocoagulase;
staphylococcus aureus; staphylokinase.
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The role of hypervirulent Staphylococcus aureus infections in the development of deep vein thrombosis. Eric Martin, Cihan Cevik., Kenneth Nugent. Thrombosis Research 130 (2012) 302-308.
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The role of hypervirulent Staphylococcus aureus infections in the development of deep vein thrombosis. Eric Martin, Cihan Cevik., Kenneth Nugent. Thrombosis Research 130 (2012) 302-308.
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The role of hypervirulent Staphylococcus aureus infections in the development of deep vein thrombosis. Eric Martin, Cihan Cevik., Kenneth Nugent. Thrombosis Research 130 (2012) 302-308.
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Fatores de aglutinacao ClfA e CLfB

Agregado

Fibrinogénio ®

—

Fibrina

- Dentro desses agregados S. aureus é protegido do sistema imunoldgico da fagocitose.

- E mais provavel que esses agregados sejam retidos na microcirculacao e, assim,
promovam metastases da infeccao.

- CLlfA também aumenta sua ades3do a corpos estranhos revestidos de fibrinogénio,
portanto, é provavel que promova infecges de cateter ou dispositivo
intracardiacos.



Proteinas de ligacdo a fibronectina FnBPs
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= A ligacao do complexo S. aureus- FnBP-fibronectina leva a um
agrupamento com alfasbetal, que induz endocitose.

- Isso permite o S. aureus sobreviver no intracelularmente, onde é
protegido do sistema imunoldgico ou antibioticos.
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The role of hypervirulent Staphylococcus aureus infections in the development of deep vein thrombosis. Eric Martin, Cihan Cevik., Kenneth Nugent. Thrombosis Research 130 (2012) 302-308.
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When should DVT be suspected - Revisdo de literatura sobre TVP em
in children with osteomyelitis7 criangas com osteomielite no periodo de

2001 e 2012.
abstract - TVP foi observada em maior
BACKGROUND: There is increasing recognition that deep venous ~ . . ]
thrombosis (DVT) is a complicating factor in some children with acute fl“eq uencia Nnos paC|enteS-

hematogenous osteomyelitis. The similarity in signs and symptoms of
osteomyelitis and DVT make clinical recognition of this complicating
condition difficult. It would be helpful to the clinician to identify by other
means which children with osteomyelitis are at greatest risk for DVT.

v Disseminacdo hematogénica

We reviewed the available literature regarding osteomyelitis and DVT in v I nterna d 0s em UTI
children to identify potential characteristics of children with osteomyelitis . i
that puts them at risk for concurrent DVT. v Hemocultura pOSItlva
METHODS: We performed searches of the PubMed, Cochrane, CINAHL,
and National Guideline Clearinghouse databases on the topic of osteomyelitis v AU mento P C R
and thrombosis in children 0 to 18 years of age from 2001 to the present.
v
RESULTS: Four studies were included: 3 retrospective and 1 USO d € CVC
prospective. Studies varied in terms of clinical, laboratory, and imaging v ACO m Etl mento p u lm onar (e m b o) l | a
parameters evaluated. Overall they suggest trends toward increased ;.
incidence of DVT in children who were critically ill at presentation, se pt | Ca)
had positive blood cultures, were infected with methicillin-resistant
Staphylococcus aureus, had an elevated C-reactive protein, and had . DiagnéStiCO incidental (ba ixa Suspeigg]O

central venous catheterg placed.

CONCLUSIONS: Strong consideration should be given to evaluating € sobrepOSIan de sintomas - erltemav

children with osteomyelitis for DVT if they are critically ill at presentation, d or e aumento d e vo lU me na p erna p
particularly if they have pulmonary findings, are persistently bacteremic, A
especially with methicillin-resistant S aureus. ex)

When should DVT be suspected in children with osteomyelitis? Mary G. Altobelli, MD and Ricardo A. Quinonez, MD. JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS. March 13, 2015.



TVP (%)

9/180 (5%)

10/35 (28,5%)

11/212 (5%)

7/70 (10%)

When should DVT be suspected in children with osteomyelitis? Mary G. Altobelli, MD and Ricardo A. Quinonez, MD. JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS. March 13, 2015.

TABLE 1 Characteristics of the Studies Reviewed

Study Type Inclusions Exclusions No. Organisms Clinical Blood Mean Comparison
with Findings Culture  CRP,mg/dL with Patients
DVT Positive Without DVT®

Gonzales® Retrospective 180 patients ~ Not 9 7MRSA, Septic pulmonary 9/9 (100%) “elevated” Not addressed
with documented 2 MSSA emboli (),

S aureus bilateral air

osteomyelitis space disease
(1), pleural
effusions (1)

Crary" Retrospective 35 patients 17 patients 10 7MRSA, Septic pulmonary 10/10 (100%) 226 No difference
with with 2 MSSA, emboli (6), 1 in age,
osteomyelitis  excluded 1C also had ESR, WBC,
of proximal sites: tropicalis  cerebral platelets;
upper & ankle, foot, abscess higher
lower distal upper and 1 also had CRP values
extremities extremities, endocarditis approached
pelvis, or cranium significant
vertebra difference

Hollmig'* Retrospective 212 children  Not 11 8MRSA, Septic pulmonary Not 169 Older, shorter
with documented 3 MSSA emboli| (6), addressed symptom
osteomyelitis pleural duration
of spine, effusions (1) before
pelvis, admission,
extremities higher temp,

higher rates
of S aureus
infection

Bouchoucha™ Prospective 70 patients Neonates, 7 3MRSA, Deteriorated 6/7 (86%) 25.1 Higher ESR,
with nosocomial, 4MSSA  health on higher blood
osteomyelitis  direct admission (5), culture

inoculation / diffuse alveolar positivity,
infection lesions (3) more febrile
days

* Findings listed are those for patients with DVT In comparison with those without DVT (when avallable).



Editorials

Thrombosis in central catheter—associated Staphylococcus aureus
bacteremia: Always scan the site?*
- Incidéncia de 71% de tromboses venosas associadas em uma série de pacientes

com bacteremia relacionada ao cateter devido a S. aureus.

- Falta de sensibilidade e especificidade dos achados do exame fisico para detectar
tromboses venosas profundas dos membros superiores.

= O doppler da veia previamente cateterizada deve ser realizado em todos os pacientes com
bacteremia relacionada ao S. aureus na qual um achado positivo de trombose levaria a uma

alteracao na terapia.

= Em relacao a terapia anticoagulante, o American College of Chest Physicians recomenda
anticoagulacao total para pacientes com trombose venosa de membros superiores.

- Pacientes com bacteremia por S. Aureus ativa pode apresentar risco aumentado
de complicacoes da anticoagulacao.

Thrombosis in central catheter-associated Staphylococcus aureus bacteremia: Always scan the site? Adam B. Keene, MD. Montefiore Medical Center Bronx, NY. Crit Care Med 2008 Vol. 36, No. 2
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Catheter-Related Staphylococcus aureus Bacteremia and
Septic Thrombosis: The Role of Anticoagulation Therapy
and Duration of Intravenous Antibiotic Therapy

Rita Wilson Dib,' Anne-Marie Chaftari,' Ray Y. Hachem,' Ying Yuan, Dima Dandachi,"* and lssam I. Raad'

"Department of Infectious Diseases, Infaction Control & Employee Health, The University of Taxas MD Andarsan Cancer Canter, Houston, Texas; “Section of Infectious Diseases, Department of
Medicine, Baylor College of Medicine, Houston, Texas

Background. ~Catheter-related septic thrombosis is suspected in patients with persistent central line-associated bloodstream
infection (CLABSI) after 72 hours of appropriate antimicrobial therapy. The clinical diagnosis and management of this entity can be
challenging as limited data are available. We retrospectively studied the clinical characteristics of patients with Staphylococcus aureus
catheter-related septic thrombosis and the outcomes related to different management strategies.

Methods. This retrospective study included patients with CLABSI due to S. aureus who had concomitant radiographic evidence
of catheter site thrombosis treated at our institution between the years 2005 and 2016. We collected data pertaining to patients’ med-
ical history, clinical presentation, management, and outcome within 3 months of bacteremia onset.

Results. A total of 128 patients were included. We found no significant difference in overall outcome between patients who had
deep vs superficial thrombosis. Patients with superficial thrombosis were found to have a higher rate of pulmonary complications
(25% vs 6%; P=.01) compared with those with deep thrombosis. Patients who received less than 28 days of intravascular antibiotic
therapy had higher all-cause mortality (31 vs 5%; P = 001). A multivariate logistic regression analysis identified 2 predictors of treat-
ment failure: ICU admission during their illness (odds ratio [OR], 2.74; 95% confidence interval [CI], 1.08-6.99; P = .034) and not
receiving anticoagulation therapy (OR, 0.24; 95% CI, 0.11-0.54; P < .001).

Conclusions. Our findings suggest that the presence of S. aureus CLABSI in the setting of catheter-related thrombosis may
warrant prolonged intravascular antimicrobial therapy and administration of anticoagulation therapy in critically ill cancer patientsl

Keywords. anticoagulation; bacteremia; catheter-related bloodstream infection; septic thrombophlebitis; Staphylococcus aureus.

Estudo retrospectivo com 128 pacientes
entre os anos de 2005 e 2016.

Em 55% dos pacientes, os sinais locais
indicativos de trombose estavam
presentes

79% apresentaram febre

47% das infeccoes foram causadas por
MRSA

Tratamento por 28 dias (4 semanas) ou
mais com antibidticos |V teve vantagem

sobre a duracdo mais curta (14-27
dias)

Deve-se considerar seriamente a
inclusao de anticoagulacao no manejo
de TV por S. aureus relacionada ao
cateter.

Catheter-Related Staphylococcus aureus Bacteremia and Septic Thrombosis: The Role of Anticoagulation Therapy and Duration of Intravenous Antibiotic Therapy. Rita Wilson Dib. Open Forum Infectious Diseases. September 2018.



Table 2. Comparison of Patients with Superficial vs Deep Venous Thrombosis

Superficel
Thrombosis Deap Thromboszis
Charactanstic in = 200 n=- 109 Pialua
Aga, madan rangel, y B4 4.67) BE (782 55
Ml sax, No. (%) 11 (551 70(68) AD
Underiying condition, No. (%) A
Hematologcal malgnancy 12 801 54 (00
Sold tumor 840 54 (500
Rizk factors (within 30 d of bactaremiz), No. (%)
Chematharapy 120 81T 24
Staroxds 945l 3342N 2
Radiztion o 147106 (13 12
Surgery 0 = B9
MRSA, No. (%} n 43148 A3
ANC <500 cell=fgl. 2t bacteramiz, No. (%) B0 211 08
Cathater typa, No. (%) 88
PICC 132 065) 732
Cantral venous cathatar 525 26123
Surgically implanted (port-acathl 200 0%
Cathater lumans, No. (%) 32
Single Zneam 26107 124
Doubla 1719639 w0717
Trple o190 10718
Clirscal prasentation, No. (%)
Faver tamparature >23°C) 18 35) 221% 07
Type of sapsis on prasantation n 62163) 28
Reguired ICU admission (v 22200 a7
Local signs of inflammation 106301 61 (58 59
Management
Duration of IV antibsotic tharapy, maedian irangal, d 70149 240189 £3
Total duration of antibiotie (IV and orall, median (rangel, d 3301462 29(2-161) 27
Cathetar removedioxchanged, No. (%] 20 (1000 105187 >89
Tima to frst negative blood cultura, madian (range), d 201-14) 40118 n
Tima to faver rasalution, maedian (range), d 5(1-14) 2{1-1m «<.001
Anticoagulaton, No. (%) 945l 797 03
Outcoma, No. (%)
Devslopmant of deap-zeated infaction 735l 17 .08
Septic arthnitis 0 1 >89
Deap tiszue abscoss 18 414 58
Osteomysditiz 0 Ty >89
Pumonary complications (28] gl o
Chest wall sbzcess 0 1 >89
Endocarditis 18 610516 >89
Ovarall outcoma,® No. 1%} 62
Success 11 (551 65107 (61)
Falura 945 427107 139

Catheter-Related Staphylococcus aureus Bacteremia and Septic Thrombosis: The Role of Anticoagulation Therapy and Duration of Intravenous Antibiotic Therapy. Rita Wilson Dib. Open Forum Infectious Diseases. September 2018.



Case Report
Deep-vein thrombosis and septic pulmonary

emboli in methicillin-sensitive Staphylococcus
aureus infection

Banani Poddar, Jyoti Narayan Sahoo, Mohan Gurjar, Ratender Singh,
Afzal Azim

Department of Critical Care Medicine, Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow,
India

- TVP e émbolos pulmonares sépticos na
infeccao estafilocdcica foram descritos mais
frequentemente em Staphylococcus
aureus resistentes a meticilina (MRSA).

Table 1 Presenting complaints and sites of involvement

Case 1* Case 2 Case 3 Case 4

Age, yrs 14 10 14 8

Gender M M M M

History of boils Yes No No No

History of trauma No No No Yes

Onset of iliness to 8 5 8 6

hospital admission, days

Symptoms, days Left lower limb Right lower limb Left upper limb pain  Right lower limb
pain and swelling (8) pain and swelling (5) and swelling (8) pain and swelling (6)
Fever (7) Fever (3) Fever (7) Fever (1)
Resp. distress (1) Resp. distress (2) Resp. distress (2) Resp. distress (1)

Primary site of infection Left thigh Right thigh Left upper limb Right foot ulcer

Bone or joint involvement  No Right hip, left elbow, Myositis around left  No

Osteomyelitis - right femur  shoulder joint

A TVP em criancas é mais
frequentemente secundaria a uma
causa predisponente (ex. CVC).

Nos paises industrializados, quase
todas essas infeccoes sao por MSSA.

O diagnostico de infeccao por

S. aureus com lesoes pulmonares
deve levar o médico a pesquisar TVP
como fonte de émbolos sépticos.

T

Figure 1 CT chest: multiple septic pulmonary emboli
(arrows)

Deep-vein thrombosis and septic pulmonary emboli in methicillin-sensitive Staphylococcus aureus infection. Banani Poddar. Paediatrics and International Child Health 2013 VOL. 33 NO. 1
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Severe infections of Panton-Valentine leukocidin
positive Staphylococcus aureus in children

= Estudo retrospectivo que incluiu 75 criangas tratadas por infeccoes por Staphylococcus
aureus Panton-Valentine leucocidina positivo (PVL-SA) entre 2012 e 2017.

- As infeccoes por PVL-SA sdo caracterizadas por furinculos multiplos ou recorrentes,
abscessos ou infeccdes periorbitarias.

= PVL-SA causa infeccoes graves a potencialmente fatais que requerem longos tratamentos
no hospital em uma porcentagem substancial de criancas sintomaticas colonizadas.

= Leucocidina Panton-Valentine pode ser expressa por cepas MSSA e MRSA.

- ATVP esta cada vez mais sendo detectada em pacientes com infecgbes causadas por PVL-
AS.

Severe infections of Panton-Valentine leukocidin positive Staphylococcus aureus in children. Hoppe et al. Medicine (2019)



- Ainda ndo esta claro se é a maior viruléncia do
PVL-SA em geral ou se
0s mecanismos especificos do patdgeno
contribuem para a formacao de trombo.

- Necessidade de investigar se a tromboprofilaxia

Figure 7. Patient 1 at 3 days after admission. Axial contrast-enhanced T1-

com heparina de baixo peso molecular deve ser weighed RIwith ot suppressio fthe proxina et over gh.Largearow:
administrada rotineiramente em criangas com i ittt pdob ik ok

infeccao grave de PVL-SA.

10%

= SSTI in patient

40% and relatives

= SSTI in relatives

= Mais de 50% das infeccoes graves podem ser
evitadas pelo teste imediato para PVL-SA em
individuos com historia de abscessos ou
furunculose, seguido por medidas de
descolonizacgao.

SSTI in patient

No history of SSTI

30%

Figure 9. History of SSTI in patients and relatives of our cohort before
admission for serious infection (n=10). SSTI = skin and soft tissue infections.

Severe infections of Panton-Valentine leukocidin positive Staphylococcus aureus in children. Hoppe et al. Medicine (2019)
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Infeccao por Staphilococcus aureus e Trombose

Fatores de risco:

Infeccao por Acometimento
CA-MRSA pulmonar
Cateter venoso Infeccoes por

profundo PVL-SA



Infeccao por Staphilococcus aureus e Trombose

O doppler da veia previamente cateterizada deve ser
realizado em todos os pacientes
com bacteremia relacionada ao S. aureus.






