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What is a Clinical Pathway? e

An evidence-based guideline that decreases unnecessary variation
and helps promote safe, effective, and consistent patient care.



Objectives of Pathway s

« Engage in multi-specialty collaboration in management of acute hematogenous
osteomyelitis

« Clarify appropriate indications and timing of imaging

« Consolidate sedated procedures in work-up & management whenever possible
« Optimize empiric and targeted therapy for antimicrobial stewardship

* |dentify indications for biopsy +/- surgical drainage

 Tailor therapy for patients at high risk for complications to reduce adverse long-term
outcomes

« Decrease length of stay



Why is Pathway Necessary? e

» Acute hematogenous osteomyelitis is a relatively rare condition in
children, but delayed diagnosis can result in significant morbidity

« Successful management requires coordination between multiple
subspecialties including orthopedic surgery, infectious disease, and
pediatric hospital medicine

* [t is important to define and standardize which children with
osteomyelitis would benefit from surgical intervention

* Prior to creation of this pathway, there was not a standardized
approach at CT Children’s for diagnosis or management




Background & rn:

* The incidence of acute hematogenous osteomyelitis in children ranges
from 1.2 to 13 per 100,000 children per year

* Fever and focal pain are the most common presenting symptoms, but
children can present in septic shock

« Many other conditions can mimic osteomyelitis, including fracture,
malignancy, transient synovitis, juvenile idiopathic arthritis, post-
infectious arthritis, myositis, and septic arthritis, so proper work-up and
iImaging is crucial for proper diagnosis

* The role of surgical procedures can be controversial and often case-
dependent

* Clinical prediction models can be utilized to predict acute and chronic
complications from osteomyelitis, which in turn can guide proper therapy




CLINICAL PATHWAY: e e

AND DOES NOT

Osteomyelitis REPLACE CLINICA

JUDGMENT.

Inclusion Criteria: Age »2 months with suspicion for acute osteoarticular infection (<4 weeks since symptom enset)
Exclusion Criteria: Age 2months, chronic osteomyelitis (24 weeks from symptom onset), suspected skull {including orbital) or vertebral osteomyelitis, infection surrounding
open fracture or hardware, immunocempromised patients, concern far septic shock (see Septic Shock Clinical Pathway)

¥
Initial Evalyatign

Histary & physical exam: consislenl wilh acule oslecarlicular infection’

Labs: CBC with diff, CRP, ESR, CMP, blood culture

Initial imaging: 2-view x-rays of affected area

Make NPO lor pussible surgical procedure

Hold emplric antibietic coverage until imaging completed (if patient stable, may hold up to 48 hours), unless concern for
epsis/ i ility {should be treated per Septic Shock Clinical Pathway) ar positive bload culture

Ve

Treat off pathway.

This is the Osteomyelitis Clinical Pathway.

We will be reviewing each component in the

following slides.

callulitis) nat
improving as
expected

*High Suspicion for High suspicion for Consider alternative diagnasis (e.g., septic/
Osteomyelitis osteamyelilis'? N reactive arlhrilis, Lyme arthritis, myositis,
. Fever fracture, malignancy, etc).
+  Foral pain Yes
;'E‘ff;se " Consultations in the Emergency Department (ED):
function/ |. .Dn:hopaﬂics ASAP to guide imaging; Infectious Diseases (ID) if positive blaod culture or imaging consistent w/asteoarticular infection
. Imaging:
:‘::f:‘“: of - MRI with and without gadolinium contrast of region of suspicion, per Qrthopedics {may not be required for fingers/taes)
affected area o Ifsedation is required for MRI: coordinate with Orthopedics (who will discuss with Anesthesia) so that a potential surgical procedure
«  Localized can occur while Lhe palienL is slill under sedation
edema, = If high suspicion for septic joint: consider joint ultrasound while awaiting MRI, per Orthopedics
tenderness,
erythema, Treal off pathway.
and/or osteomyelitis on imaging {ar high N Consider alternative diagnosis.
warmth on suspicion of osteo but unable to obtain Consider discharge with close
exam ging in the ED PCP follow-up.
. Superficial
infection {i.e., Yes

v
Admit to Pediatric Hospital Medicine [PHM) service
if sickle celf disease or olher hemoglebinopathy presenl, admit Lo Heme/Onc
Consult Infectious Diseases (ID) once imaging confirms osteomyelitis, if not already done.

« T CRPandfor

ESR

T

Surgical Management

Empiric Antibiatic Coverage
[Common pathogens: MSSA (most common), MRSA, Strep pyagenes, Strep
pneumoniae, Kingella (<4 yrs}]

Antibiotic Timing:
*  Obtain blogd culture before antibiotics
»  Discuss timing of antibioties with ID:
¢ Hold antibiotics until after surgery if surgery done s48hrs after admission

¢ Give antibiotics immediately if surgery is not indicated, surgery is delayed

Labs:

+  Repeat CBC w diff after 48 | [IR drainage:

hours, then PRN
*  Trend CRP g48hrs

o if bload culture positive® «  bone abscess (=1cm); smaller abscess may

repeat blood culture after

36-48 hours Lo document | |e subperiosteal abscess

>48hrs, concern for sepsis, or it blood culture is positive
Antibiotic Selection:
*  Norecent history of invosive MRSA infection (in past & months):
o Preferced: Cefazolin IV 150 mg/kp/day div gBhr (max 6 g/day)
o Alernatives:
< If bone abscess: Nafcillin 1V 200 mg/kg/day div qGhr {max 8 g/day}
andfor elindamycin 1V 40mp/kp/day div gBhr {max 2.7g/day)

sterility - associaled muscle or safl lissue abscess
{zlem}
Assess for risk of acute and s septic arthritis
chronic complications when - sequestrum or necrolic bone

repeat CRP is available at 42-96 | |+ need for rapid source contrel (e.g., sepsis,

hours after starting antibiotics
®  Use A-SCORE and C-SCORE
in Appendix A

o if cefazolin altergy: consider nafcillin, another cephalosporin, or
clindamycin [consult 1D and pharmacy)
» [ recent hisiory of MRSA (invasive infection in post & months) of suspicion for
Salmonelia, Kingella, or other less common pathogens: discuss with 1D

» i blood culture positive: adjust antibiatics according to

ow risk for acutd
and chronic
complications?

Il ne PICC in place: offer probilics
Disposition
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks

= Faxto ID Department at 860-545-9371 with name of ID attending
Long term follow up at orthopedics for detection of possible sequelae, in

igti 3
RP £50% of maximum value

h nk
Firtal antibiotic selection based on response Lo inpotienl anlibioic, micro results and ID rees. Minimum duration 3-4 weeks (IV + PO}
Cephalexin 100-150 mg/ke/day div TID depending on severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QD) er Clindamycin 40 me/ke/day div TID (max 1.8 g/day}

If discharged on IV antibiotics, order weekly labs: CBC with diff, CMP, ESR, CRP (if mat yet normaelized at discharge)

cluding 21 year if C-SCORE 24

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD
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Tor surgical drainag or

fideally <24 hours after admission end before
antibiotics; diagrostic ond therapeutic)

warrant drainage on case-by-case basis

rapidly progressive disease, persistent
bacteremia, or failure to respond ta antibiotic
therapy)

Studies to send {confirm w/ID prior to OR/IR):

*  Aspirated fluid/pus in sterile cup for Gram
stain and acrobic/anacrobic cultures

- Tissue far pathalogy and culture

e If<dyears old: Innoculate a portion of pus
into aerobic blood culture bottle using sterile
technigue to check for Kingelfa

:L?;-::cicm PCR and/or blooad culture sensitivities per 1D (A-SCO‘;GESsA nd (A-scoNRoE e
C-SCORE £32) C-SCORE »3)

Not yet eligible
far PO antibiotics

«  Consider: repeat MRI;
surgical drainage/
culture; antibiatic
changes per ID; PICC
for prolonged
anlibiotics

. ID to determine ideal

timing to change to

PO antibiotics on

case by case basis
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THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Osteomyelitis

Inclusion Criteria: Age >2 months with suspicion for acute osteoarticular infection (<4 weeks since symptom onset)
Exclusion Criteria: Age <2months, chronic osteomyelitis (24 weeks from symptom onset), suspected skull (including orbital) or vertebral osteomyelitis, infection surrounding
open fracture or hardware, immunocompromised patients, concermn for septic shock (see Septic Shock Clinical Pathway)

®  Initial imaging: 2-view x-rays of affected area

*  Make NPO fur possible surgical procedure

= Hold emplric antibietic coverage until imaging completed (if patient stable, may hold up to 48 hours), unless concern for
i ility {should be treated per Septic Shock Clinical Pathway) ar positive bload culture

e sis/

Treat off pathway.

‘High Suspicion for High suspician far N Consider alternative diagnasis (e.g., septic/
Osteomyelitis osleomyelilis'? reactive arlhrilis, Lyme arlhritis, myositis,
. Fever fracture, malignancy, etc).
+  Focal pain Yes
. . ;'E‘fr/:w " Consultations in the Emergency Department (ED):
I n c I u s I o n C rlte rI a o function/ *  Orthopedics ASAP to guide imaging; Infectious Diseases (ID) if positive blaod culture orimaging consistent w/ostecarticular infection
. Imaging:
— :‘:E:‘“: of « MRl with and without gadolinium contrast of region of suspicion, per Orthopedics {may not be required for fingers/toes)
L} affected ares o Ifsedation is required for MRI: coordinate with Orthopedics (who will discuss with Anesthesia) so that a potential surgical procedure
< PR can occur while Lhe palienL is slill under sedation
Must be acute (<4 weeks) since onset of symptoms to S| | i S it e o

tenderness,
L} erythema, Treal off pathway.
q u a | I fy fo r p a t h Wa y andfor osteomyelitis on imaging {or high " Consider alternative diagnosis.
warmth on suspicion of osteo but unable to obtain Consider discharge with close
exam ma; PCP follow-up.
] . Superficial
Exclusions: :
=AU A LD cellultc) nat Admit to Pediatric Hospital Medicine (PN service
Improving as Jf sickle cell disease or olher hemaglobinopathy present, admit [0 Heme/One
| f th e re a re i n fe Ct i O n S a ro u n d th e e e refe r to P re S e ta | a n d . Sli‘pccllc;padnd/ar Consult Infectious Diseases (ID) once imaging confirms osteomyelitis, if not already dene,
y 3 p ESR

Empiric Antibiotic Coverage

T

Labs:
«  Repeat CBC w diff after 48

Surgical Management

for surgical drainag or
IR drainage:

Orbital Cellulitis pathway

Suspected osteomyelitis around a fracture/open hardware

or in an immunocompromised patient requires
individualized management off-pathway

Patients presenting with concern for septic shock should
first be managed according to the Septic Shock Clinical
Pathway, especially because the source is likely to be
unknown at time of presentation

[Common pathogens: MSSA (most common), MRSA, Strep pyagenes, Strep
pneumoniae, Kingella (<4 yrs}]
Antibiotic Timing:
*  Obtain blood culture before antil
- Diseuss timing of antibiaties with 1Dz
¢ Hold antibiotics until after surgery if surgery done s48hrs after admission

ics

o Preferced: Cefazolin IV 150 mg/kp/day div gBhr (max 6 g/day)
o Alernatives:
< If bone abscess: Nafcillin 1V 200 mg/kg/day div qGhr {max 8 g/day}
andfor elindamycin 1V 40mp/kp/day div gBhr {max 2.7g/day)
o f cefazolin allergy: consider nafcillin, another cephalosporin, er
clindamycin {consult 1D and pharmacy)
»  Ifrecent history of MRSA {invasive infection in past & monihs) or suspicion for
Selmonelia, Kingelle, or other less common pathogens: discuss with 1D

o lifblood culture positive: adjust antibiatics according to
BioFire BCID PCR and/or bleod culture sensitivities per 1D
guidance

hours, then PRN
*  Trend CRP g48hrs

o if bload culture positive® | [+

repeat blood culture after

36-48 hours Lo docurment | [

¢ Give antihiotics immediataly if surgery is not indicated, surgery is delayed sterility ®  assoialed muscle or sofl lissue abscess
=aghrs, concern for sepsis, or if blood culture is positive ) lom)
Antibiotic Selection: Assess for risk of acute and . septic arthritis
. No recent history of invasive MRSA infection (in past 6 months): chronic complications when . sequestrum or necrolic bone

repeat CRP is available at 48-96 | |+

hours after starting antibiotics
®  Use A-SCORE and C-SCORE

in Appendix A

Yes
{A-SCORE 24 and
C-SCORE €37}

ow risk for acutd
and chronic
complications?

Il ne PICC in place: offer probilics

«  Faxlo ID Department al 860-545-9371 with name of 1D attending

250% of maximum value
Final antitiotie sefection based on response Lo inpotien! enlibiolic, micro results ana IO recs, Minimum

Cephalexin 100-150 me/kg/day div TID depending on severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QID) o Clindamycin 40 me/kg/day div TID (max 1.8 g/day)

Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

Disposition antibiotics
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks « D todetermine ideal

If discharged on IV antibiotics, order weekly labs: CBC with diff, CMP, ESR, CRP (if mat yet normaelized at discharge)

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD
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2019 Cornectizul Ghidrer's Medical Gever, All ights reserver

Studies to send {confirm w/ID prior to OR/IR):

h )
duralion 3-4 weeks (1V + PO).

fideally <24 hours after admission end before
antibiotics; diagnostic and therapeutic)
bone abscass (21em); smaller abscess may
warrant drainage on case-by-case basis
subperiasteal abscass

need for rapid source contrel (e.g., sepsis,
rapidly progressive disease, persistent
bacteremia, or failure to respond ta antibiotic
therapy)

Aspirated fluid/pus in sterile cup for Gram
stain and aerobic/anacrobic cultures
Tissue far pathalogy and culture
If $4 years old: Innaculate a portion of pus
into aerobic blood culture bottle using sterile:
technigue to check for Kingelfa

No

{A-SCORE >4 ar
C-SCORE >3)

Not yet eligible
far PO antibiotics
*  Consider: repeat MRI;
surgical drainage/
culture; antibiotic
changes per ID; PICC
far prolonged

timing to change to
PO antibiotics on
case by case basis

®_Con .
P ildrens



CLINICAL PATHWAY: BERE
Osteomyelitis REPLACE CILINICAL
JUDGMENT.

Initial Evaluation Sieeks smce symatom anset
History & physical exam: consistent with acute osteoarticular infection® fs‘;’.‘,’ifi's’r‘.’nlféi?n‘?i'.i‘;fn"v'ul’ﬁ”"s'i"m"mm@
Labs: CBC with diff, CRP, ESR, CMP, blood culture
Initial imaging: 2-view x-rays of affected area
Make N PO for possible surgical procedure B pontve oot comare
Hold empiric antibiotic coverage until imaging completed (if patient stable, may hold up to 48 hours), unless concern for
sepsis/hemodynamic instability (should be treated per Septic Shock Clinical Pathway) or positive blood culture

Consultations in the Emergency Department (ED):
. Orthopedics ASAP to guide imaging; Infectious Diseases (ID) if positive blaod culture or imaging consistent w/osteoarticular infection

ay nat be required for fingers/taes)

Presenting symptoms: often include fever, focal pain (although in
infants/toddlers, this may present as decreased weight bearing or use of an
extremity), focal tenderness on exam, cellulitis without clear response to
appropriate therapy

Initial work-up: CBC with diff, CRP, ESR, CMP, and blood culture, plus 2-view ey .
x-rays (the latter, often normal early in the course of osteomyelitis) SR S
It is essential to collect a blood culture PRIOR to antibiotics to identify causal 5
organism

In stable patients, antibiotics can be held until AFTER surgical intervention (when
indicated) to maximize the chance of isolating an organism on surgical samples .
Children who are unstable or already have a known positive blood culture should — Z—-G—_—_
receive antibiotics promptly :

. Repeat CBC w diff after 48
hours, then PRN

fideally <24 hours after admission and before
o d th

otics
e ORE and C-SCORE
dix A

&5 t d {confirm w/lID prior to OR/IR):
fluid/pus in sterile cup for Gram

into aerobic blood culture bottle usi
technique to check for Kingello

In case surgery is indicated, patient should be made NPO during initial work-up

®_Con .
P ildrens




CLINICAL PATHWAY:
Osteomyelitis

THIS PATHWAY
SERVES AS AGUIDE

AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Inclus
ion Criteria: Age £2months, h
open fracture or ham wwwww

Gﬁ\us

CI a: Age =2 months with su n for

mmmmmmmmm promised p;

cute ostecarticular infection (<4 weeks si
tnmyltt4wkfcmymptmon et), s ptdkll(\dg btl) vertebral osteomyelitis, infection
e fi

septic shock (se

8 Symptom onset)

mundi@

& Septic Sh ck Clinical Pathway)

. Hldemml :Ihilicweg l\lmazﬂommtd(fnt ient stal

Initial

d be treated per Septic Shack €li

Consultations in the Emergen:
+  Orthopedics ASAP to gui
Imaging:

- MRI with and withaut ga

High Suspicion for Osteomyelitis

Children with at least 3 of the following 4 characteristics are likely to have acute

hematogenous osteomyelitis (sensitivity 78%, specificity 84%)
Children without any of these characteristics are unlikely to have acute
hematogenous osteomyelitis (sensitivity 99%)

1. Duration of illness > 3 days

2. History of fever or highest ED temperature = 38°C
3. CRP > 2.0 mg/dL

4. ESR > 25 mm/hr

Stephan AM, Platt S, Levine DA, et al. A Novel Risk Score to Guide the Evaluation of Acute Hematogenous Osteomyelitis in

Children. Pediatrics 2024; 1563(2): e2023063153.

o {f sedation is requirs

ey Den artment {ED):
dl

'High Suspicion for

Osteomyelitis
Fever

Focal pain and/
or decreased
function/
weight-bearing
of affected
area

Localized
edema,
tenderness,
erythema,
and/or warmth
on exam
Superficial
infection (i.e.,
cellulitis) not
improving as
expected

‘™ CRP and/or
ESR

ncluding z1 yeal

rif C-SCORE 24

Connecticut

'I'C hildrens



CLINICAL PATHWAY:
Osteomyelitis

Treat off pathway.

High suspicion for
osteomyelitis'?
fracture, malignancy, etc).

History &)

Consider alternative diagnosis (e.g., septic/
reactive arthritis, Lyme arthritis, myositis

THIS

PATHWAY

SERVES AS AGUIDE

AND

DOES NOT

REPLACE CLINICAL
JUDGMENT.

YeS 3 Labs: CBC with T
Initial imaging: Z -view x- ravs ol affec(ed area
A 4 2 Nake NPO [ lhle suryical

e}

Consultations in the Emergency Department (ED):

. Orthopedics ASAP to guide imaging; Infectious Diseases (ID) if positive blood culture or imaging consistent w/osteoarticular infection
Imaging:

. MRI with and without gadolinium contrast of region of suspicion, per Orthopedics (may not be required for fingers/toes)

Ifsedation is required for MRI: coordinate with Orthopedics (who will discuss with Anesthesia) so that a potential surgical procedure
can occur while the patient is still under sedation

. If high suspicion for septic joint: consider joint ultrasound while awaiting MRI, per Orthopedics

pacern for
2

Treat off pathway.

arlhrilis, Lyme arLhritis, myosilis,
racture, malignancy, etc).

j/osteoarticular infection

ffingers/taes)
3 potential surgical procedure

Erymems, EVTIEnCE of

and/or osteomyelitis on imaging {or high
warmth on suspicion of osteo but unable to obtain

. . . . . . - exam aging in the E
Superficial

I Yy uni | Wi I u VAL I ey -
cellufts) nat Admit to Pediatric Hospital Medicine (PN service
‘c“:g;::’:gg s |f sickfe celt disease or other hemoglobinopathy present, admit Lo Heme/One
 CRP and/ar Consult Infectious Diseases (ID) once imaging confirms osteomyelitis, if not already done.
ESR

essential to help guide imaging
If blood culture is already known to be positive, consultation with

ID in the ED is essential

Imaging should include an MRI with and without contrast of the S
affected region, with input from orthopedics (may not be

necessary for fingers/toes)

For children who require sedation for imaging, coordination with
orthopedics and anesthesia departments to tentatively plan for
surgical intervention can enable both procedures to take place
under the same sedation, which lowers the adverse effects of

anesthesia

If septic joint is suspected, joint ultrasound can be obtained while

awaiting MRI

Treal off palhway.

ection surrounding

,
/

alternative diagnaosis (e.g., septic/

Consider alternative diagnosis.
Consider discharge with close

PCP follow-up.

Surgical Management

Labs:

Empiric Antiblotic Coverage
[Common pathogens: MSSA (most commeny, MRSA, Strep pyogenes, Strep
preumonioe, Kingella (<4 yrs)]

Repeat CBC w diff after 48
hours, then PRN

Trend CRP q48hrs

if bload culture positive®
repeat blood culture after
36-48 hours Lo docurment | [
sterility

IR drainage:

Antibiotic Timing:
Obtain blood culture before antibiotics

¢ Give antibiotics immediately if surgery is not indicated, surgery is delayed
>48hrs, concern for sepsis, or it blood culture is positive

Antibiotic Selection:

No recent histary of invosive MRSA infection (in past & months):

o Preferced: Cefazolin IV 150 mg/kp/day div gBhr (max 6 g/day)

o Alernatives:
< If bone abscess: Nafcillin 1V 200 mg/kg/day div qGhr {max 8 g/day}

{z1lem)

Assess for risk of acute and

chronic complications when

repeat CRP is available at 48-96 | [+

hours after starting antibiotics
Use A-SCORE and C-SCORE
in Appendix A

andfor elindamycin 1V 40mp/kp/day div gBhr {max 2.7g/day)
o f cefazolin allergy: consider nafcillin, another cephalosporin, er
clindamycin {consult 1D and pharmacy)

If recent Ristory of MRSA {invasive infection in past & monihs) or suspicion far
Salmonelia, Kingella, or other less common pathogens: discuss with 1D
x
Ongoing Antibiotic Management
if blood culture positive: adjust antibiotics according to
BioFire BCID PCR and/or bleod culture sensitivities per 1D
guidance

ow risk for acutd
and chronic
complications?

Yes
{A-SCORE 24 and
C-SCORE €37}

No

patie dicatio ibiotic befo en
Final antibiotie sefeclmn based on response [ mpoueni anubmuc Micro results armt fD rees. Mrmmum dumuan 3-4 weeks (IV + PO).
*  Cephalexin 100-150 mg/lg/day div TID depending an severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QD) er Clindamycin 40 me/ke/day div TID (max 1.8 g/day}
I na PICC in place: offer prabiolics
Disposition

Fallow up: 1D within 7-10 days; orthopedics within 2-4 weeks

If discharged on IV antibiotics, order weekly libs: CBC with diff, CMP, ESR, CRP (if not yet normafized af dischorge)

= Faxto ID Department at 860-545-9371 with name of ID attending

Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

LAST UPDATED.

2019 Cornectizul Ghidrer's Medical Gever, All ights reserver

Tor surgical drainag

fideally <24 hours after admission end before
antibiotics; diagnostic and therapeutic)
bone abscass (21em); smaller abscess may
warrant drainage on case-by-case basis
subperiasteal abscass
associaled muscle or sofl Lissue abscess

septic arthritis

sequestrum or necrolic bone

need for rapid source contrel (e.g., sepsis,

rapidly progressive disease, persistent

bacteremia, or failure to respond ta antibiotic
therapy)

Studies to send {confirm w/ID prior to OR/IR):
Aspirated fluid/pus in sterile cup for Gram
stain and acrobic/anacrobic cultures
Tissue far pathalogy and culture
If $4 years old: Innaculate a portion of pus
into aerobic blood culture bottle using sterile
technigue to check for Kingelfa

{A-SCORE >4 ar
C-SCORE >3)

Not yet eligible
far PO antibiotics

surgical drainage/
culture; antibiotic

for prolonged
antibiotics

timing to change to
PO antibiotics on
case by case basis

<TS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD

o

Consider: repeat MRI;

changes per ID; FICC

1D to determine ideal

Connecticut
Childrens



CLINICAL PATHWAY: e e

AND DOES NOT

Osteomyelitis REPLACE CLINICAL

JUDGMENT.

Treat off pathway.
osteomyelitis on imaging (or high i Consider alternative diagnosis. s
suspicion of osteo but unable to obtain Consider discharge with close PCP
follow-up.

Tohcern for

= = - - e T
ity (should be treated per Septic Shock Clinical Pathway) ar positive bload culture

Ye S i . Treat off pathway.
High Suspicion for High suspician far Consider alternative diagnasis (o.g., septic/
v Osteomyelitis osleomyelilis'? N reactive arlhrilis, Lyme arlhritis, myositis,
. Fever fracture, malignancy, etc).

Yes

Admit to Pediatric Hospital Medicine (PHM) service i v Emergeny eparmer 7

pedics ASAP to guide imaging; Infectious Diseases (ID) if positive blood culture or imaging consistent w/osteoarticular infection

If sickle cell disease or other hemoglobinopathy present, admit to Heme/Onc. e wthou ol contras o e ofsspcion,per Othapecs vy ot b requiredfor fngerseos)

sedation is required for MRI: coordinate with Orthopedics (who will discuss with Anesthesia) so that a potential surgical procedure

Consult Infectious Diseases (ID) once imaging confirms osteomyelitis, if not already done. B e oo haurd il vl M, perOrhopetics

TETTOTTTES,
erythema, Treal off pathway.
and/or osteomyelitis on imaging {ar high N Consider alternative diagnosis.
warmth on suspicion of osteo but unable to obtain Consider discharge with close
exam ma; PCP follow-up.

. Superficial
infection {i.e., "35
cellulitis) nat Admit to Pediatric Hospital Medicine [PHM) service
Improving as Jf sickle cell disease or olher hemaglobinopathy present, admit [0 Heme/One

. Sli‘pccllc;padnd/ar Consult Infectious Diseases (ID) once imaging confirms osteomyelitis, if not already done.

ESR

@ Surgical Management

If ost litis i fi d MRI tientto b " "
osteomyellts 1S contirmea on RI, patient 1o be TR S— = : e =
[Common pathegens: MSSA (most commaon), MRSA, Strep pyogenes, Strep *  Repeat CBCw diff after 48 | [IR drainage: N
hours, then PRN (ideally <24 hours ofter admission end before

preumonioe, Kingella (<4 yrs)]

admitted to PHM with ongoing orthopedic surge e
*  Obtain blood culture before antibiotics e fblood culture positive®.  [|»  bone abscess (21cm); smaller abscess may

- Discuss timing of antibioties with 1D: repeat blood culture after warrant drainage on case-by-case basis
1 m H H A = ¢ Hold antibiotics until after surgery if surgery done s48hrs after admission 36-43 hours Lo dotument ([ subperiosteal abscess
I n VO Ve e n a n CO n S u a I O n I n O O a I n e I n ©  Give antibiotics immediately if surgery is not indicated, surgery is delayed sterility ®  assoialed muscle or sofl lissue abscess
»48hrs, concern for sepsis, or if blood culture is positive (Zlcw -~
Antibiotic Selection: Assess for risk of acute and . septic arthritis
. No recent history of invasive MRSA infection (in past 6 months): chronic complications when . sequestrum or necrolic bone
o Preferred: Cefazolin IV 150 my/kp/day div gRhr (max 6 g/day) repeat CRP is available at 42-96 | |+ need for rapid source control (e.g., sepsis,
G Alternatives: hours after starting antibiotics rapidly progressive disease, persistant
®  Use A-SCORE and C-SCORE bacteremia, or failure to respond to antibiotic

o {f bone abscess: Nafcillin IV 200 mg/kg/day div qBhr (max 8 g/day}

and/ar clindamycin v 40me/ke/day div g8hr {max 2.7/ day) in Appendix A therapy)

Exception: patients with sickle cell disease or ez aleryconsdr el anctercephalspon, o
other hemoglobinopathy will be admitted to

Studies to send {confirm w/ID prior to OR/IR):

*  Aspirated fluid/pus in sterile cup for Gram
stain and acrobic/anacrobic cultures

- Tissue far pathalogy and culture

e If<dyears old: Innoculate a portion of pus
into aerobic blood culture bottle using sterile

. ) technigue to check for Kingelfa

. 1f blood culture positive: adjust antibiotics according to Yes No

hematology/oncology instead i Sy Gy
If MRI is not able to be obtained in ED but there is S
high clinical suspicion for osteomyelitis, patien
can be admitted to PHM while awaiting MRI

» [ recent hisiory of MRSA (invasive infection in post & months) of suspicion for
Salmonelia, Kingella, or other less common pathogens: discuss with 1D

ow risk for acutd
and chronic
complications?

Not yet eligible
far PO antibiotics
*  Consider: repeat MRI;
surgical drainage/
culture; antibiotic
changes per ID; PICC
far prolonged

250% of maximum value

. ¢ ch )
Fiftal antitiotic sefection based on response (o inpatient Gnibiotic, Micro results ond IR rees. Minimum duralion 3-4 weeks (1V + PO).
Cephalexin 100-150 me/kg/day div TID depending on severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QID) o Clindamycin 40 me/kg/day div TID (max 1.8 g/day)
Il ne PICC in place: offer probilics

Disposition antibiotics
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks « D todetermine ideal

If discharged on IV antibiotics, order weekly libs: CBC with diff, CMP, ESR, CRP (if not yet normafized af dischorge)
= Faxto ID Department at 860-545-9371 with name of ID attending
Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

timing to change to
PO antibiotics on
case by case basis

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD
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Successful management of osteomyelitis requires antibiotic
therapy +/- surgical intervention

Blood cultures should ALWAYS be obtained prior to antibiotics
to possibly identify the causal organism
Staph aureus accounts for 78% of acute osteomyelitis (when
an organism is isolated)
o MSSA is the most common organism, but MRSA should
be considered in some circumstances (e.g., invasive

MRSA infection in past 6 months, poor response to anti-
MSSA therapy)
Other common organisms include Strep pyogenes, Strep
pneumoniae, and Kingella (most common age < 4 years), and

rarely Gram negative rods

In stable patients where surgery is indicated, antibiotics can be
held until AFTER samples are collected during surgery to
maximize the chance of identifying an organism

When surgical intervention is not indicated or the blood culture
turns positive, antibiotics should be given immediately
Cefazolin is the preferred antibiotic in patients without a history
of MRSA

ID service will help guide antibiotic therapy, which may change
over time as culture data becomes available

CLINICAL PATHWAY: BERE
Osteomyelitis REPLACE CILINICAL
JUDGMENT.

steoarticular infection (<4 weeks since symptom onset)

Inclusion Criteria: Age »2 months with suspicion for ac
Exclusion Criteria: Age 2months, chronic osteomyelitis (24 weeks from symptom
i

for septic shock (see Septic Sh kCI nical Pathway)

PIhway) p itV bI d I

), suspected s k Il {including orbital I) vertebral osteomyelitis, I'eclinnsurmundi@

—
0 C 2rir for
Tre tffumwav
High sgepicion far Consider alternative diagnasis (¢.g., septic/

Empiric Antibiotic Coverage
[Common pathogens: MSSA (most common), MRSA, Strep pyogenes, Strep

pneumoniae, Kingella (<4 yrs)]
Antibiotic Timing:
. Obtain blood culture before antibiotics
. Discuss timing of antibiotics with ID:

>48hrs, concern for sepsis, or if blood culture is positive
Antibiotic Selection:
. No recent history of invasive MRSA infection (in past 6 months):
o Preferred: Cefazolin IV 150 mg/kg/day div g8hr (max 6 g/day)
o  Alternatives:
o Ifboneabscess: Nafcillin IV 200 mg/kg/day div g6hr (max 8 g/day)
and/or clindamycin IV 40mg/kg/day div q8hr (max 2.7g/day)
o  Ifcefazolin allergy: consider nafcillin, another cephalosporin, or
clindamycin (consult ID and pharmacy)
. If recent history of MIRSA (invasive infection in past 6 months) or suspicion for
Salmonella, Kingella, or other less common pathogens: discuss with ID

o Hold antibiotics until after surgery if surgery done <48hrs after admission
o  Give antibiotics immediately if surgery is not indicated, surgery is delayed

T -
ow risk for acute a
| Sai /man i, x nge ff m + iess common pathogens: discuss with ID ‘ / s | e for patholog sv and cultu

mgomg Antibiotic Management st to checkfor Kingel
. 2If blood culture positive: adjust antibiotics accordingto  |i%....
BioFire BCID PCR and/or blood culture sensitivities per ID [<*™
gwdance

Not yet el Ilglhl
ioti

T TITETGIIE, A0 eS0T Gra O Tees. TG T e et
. Cnhl J.Dﬂlsﬂmg/kgfdvd T\de nding an f fct n {max 1.5 g/dos: 4Sg/dyfd T\DF large
a 06 g/day div Q\D) r Clinda 4Umg,’kg/d v div TID max 1.8 g/day)

ischarged on ff, C
Fax 1o ID Department at 860-545-9371 with name of ID attending
¢ Longterm follow up at orthopedics for detection of possible sequelae, including =1 vear if C-SCORE 24

\fslvarsldl culate pt af pus
+obit blood sulture bottc sing ste

rile

Connecticut
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

AND DOES NOT

Osteomyelitis REPLACE CLINICAL

JUDGMENT.

Inclusion Criteria: Age =2 months with suspicion for acute osteoarticular infection (<4 weeks since symptom enset)
Exclusion Criteria: Age 2months, chronic osteomyelitis (24 weeks from symptom onset), suspected skull {including orbital) or vertebral osteomyelitis, infection surrounding
open fracture d patients, concern far septic shock (see Septic Shock Clinical Pathway)

Su rgical Mana gemﬁ

Imual imaging: 2-vI&t Tea

Make NPO for pussible surgica| procedure

Hold emplric antibietic coversge until imaging completed (if patient stable, may hold up to 48 hours), unless concern for
culture

Indications for surgical drainage/debridement or Srees gty ’)

The pathway lists the most IR drainage: | o

fracture, malignancy, etc).

common indications for surgical (ideally <24 hours after admission and before [ 7"
interventions (I deal |y pe rformed antibiotics; diagnostic and therapeutic) e for ngersross

5o that a potential surgical procedure
° bone abscess (21cm); smaller abscess may

within 24h of admission), to be warran.t drainage on case-by-case basis
discussed with Qrthopedics service . subperiosteal abscess

° associated muscle or soft tissue abscess

Proper collection of culture (>1cm) ]
specimens (in discussion with ID °  septicarthrits

sequestrum or necroticbone

prior to prOCed u re) can aid in ° need for rapid source control (e .g., sepsis, e

ally <24 hours after admission and before

Treal off pathway.
Cansider alternative diagnosis.
Consider discharge with close
PCP follow-up.

entibiotics; dingrostic ond therapeutic)

isolating an organism and targeting rapidly progressive disease, persistent S

ubperiosteal abscass

bacteremia, or failure to respond to antibiotic poes oo s s

antibiotic therapy therapy)

Bguestrum or necrolic bone
eed for rap\d seurca cnntm\ Ee g SEDSIS

Aspirated fluid can also be obtained Studies to send (confirm w/ID prior to OR/IR): oo iieione
in sterile cups for ease of handling

° Aspirated fluid/pusin sterile cup for Gram i s confo w10 prior 0 08/

spirated fluid/pus in sterile cup for Gram
tain and acrobic/anacrobic cultures

stain and aerobic/anaerobic cultures s or pthology and ctre

If <4 years old: Innaculate a portion of pus

H 1t bic blood culture bottle using steril
Tissue for pathology and culture o3 ot e g
No

e If<dyearsold:Innoculate a portion of pus <
into aerobic blood culture bottle using sterile
technique to check for Kingella

adolescents up to 6 g/day div Q1D or Clindamycin 40 mg/kg/day div TID [max 1.8 g/day}
I na PICC in place: offer prabiolics

Not yet eligible
far PO antibiotics
Consider: repeat MRI;
surgical drainage/
culture; antibiatic
changes per ID; PICC
for prolonged
anlibiotics

1D to determine ideal
timing to change to
PO antibiotics on
case by case basis

Disposition
Fallow up: 1D within 7-10 days; orthopedics within 2-4 weeks
If discharged on IV antibiotics, order weekly libs: CBC with diff, CMP, ESR, CRP (if not yet normafized af dischorge)
= Faxto ID Department at 860-545-9371 with name of ID attending
Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD Connecllu.li'
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CLINICAL PATHWAY: e e

AND DOES NOT

Osteomyelitis REPLACE CLINICAL

JUDGMENT.

xclusion Criteria: Age £2months, chronic osteomyelitis (24 weeks from symptom onset), suspected skull {including orbital) or vertebral osteamyelitis, infection surrounding

Inclusion Criteria: Age »2 months with suspicion for acute osteoarticular infection (<4 weeks since symptom enset)
E:
open fracture or hardware, immunocempromised patients, concern far septic shock (see Septic Shock Clinical Pathway)

¥
Initial Evalyation
Histary & physical exam: consislenl wilh acule oslecarlicular infection®
BC with diif, CRP, ESR, CMP, blood culture
lew x-rays of affected area
sl procedure
oTic coverage until imaging completed {if patient stable, may hold up to 48 hours), unless concern for
adynamic instability (should be treated per Septic Shock Clinical Pathway) ar positive bload culture

Treat off pathway.
Consider alternative diagnasis (e.g., septic/
reaclive arlhrilis, Lyme arthrilis, myositis,
fracture, malignancy, etc).

“High Suspicion for 6

Ongoing assessment includes Labs:
s ° Repeat CBC w diff after 48 [
CI I n I Ca | re S po n S e to th e ra py a n d hOu rS' then P RN Infectious Diseases (ID) if positive blood culture or imaging consistent w/osteoarticular infection

trending CBC and CRP to gauge . /T;Z?d §Rplq48hrs 2 FSL?L‘,T;T’;?I.‘;ZES{JS‘E“X22“?5&;1“)'22‘112{Z”.f;’in’{&?i’um.mdure
. ood culture positive®: — perineond uie svatins U per Othopeds
response to therapy repeat blood culture after
. . suspicion of :s‘t:;l:‘utthlén:h\e to obtain
Risks for acute and chronic sterility

36-48 hoursto document
| Improving 3 | v | TIOTTL to Pediatric Hospil‘al Medicine (PHM) service

if sickle cell disease or olher hemaglobinopathy present, admit 1o Heme/One
fses (D) once imaging confirms osteomyelitis, if not already done,

High suspicion for
osleomyelilis'?

Yes

Evidence 0
osteomyelitis on imaging {or high

Treal off pathway.
Cansider alternative diagnosis.
Consider discharge with close
PCP follow-up.

complications can be assessed with
A-SCORE and C-SCORE and be chronic complications when < i

repeat CRP is available at 48-96 o Tor soricaT droinag =

Assess for risk of acute and

Surgical Management

1 H A " N

. e e . «  Repeat CBC w diff after 43 | |IR drainage:

done within 48-96 hours of startin g hours after starting antibiotics hous,hen PN ey <24 rours s s o e
*  Trend CRP g48hrs antibiotics; diagrostic ond therapeutic)

_ ' o if bload culture positive® s bone abscess (21cm); smaller abscess may

a nti b i Oti CS ® Use A SCORE and C SCORE repeat blood culture after warrant drainage on case-by-case basis

H H s after admission 36-48 hours Lo document || subperiosteal abscess

o |n Ap pen d IX A surzery is delayed sterility . associaled muscle or sofl Llissue abscess

] ¥ {zlcm)

Antibiotic Selection: Assess for risk of acute and . septic arthritis

I S S O u e O n e y O r - No recent history of Mfosive MRSA infection {in past & months): chronic complications when . sequestrum or necrolic bone

o Preferced: V 150 me/kg/day div g8hr tmax 6 g/day) repeat CRP is available at 42-96 | |+ need for rapid source contrel (e.g., sepsis,

G Alten hours after starting antibiotics rapidly progressive disease, persistant
t l I I 200 mg/kg/day div q6hr {max 8 g/day} *  Use A-SCORE and C-SCORE bacteremia, or failure to respond to antibiotic
ea S ay div gBhr {max 2.7g/day) in Appendix A therapy)

Studies to send {confirm w/ID prior to OR/IR):

*  Aspirated fluid/pus in sterile cup for Gram
stain and acrobic/anacrobic cultures

- Tissue far pathalogy and culture

e If<dyears old: Innoculate a portion of pus
into aerobic blood culture bottle using sterile

other cephalosporin, er

;) or suspicion for
(scuss with ID

and chronic
complications?

ow risk for acutd
and chronic
complications?

. technigue to check for Kingella
o Hfpiod Ttics according to ves o
BioFire BCID It itivitl D
o i - == Tivities per {A-SCORE <4 and {A-SCORE >4 or
guidance C-SCARF £22) C-SCORE »3)
)
Yes Discharge criteria for PO a No Not yet eligible

far PO antibiotics
ider: repeat MR,
sirgical drainage/
aflture; antibiotic
nges per ID; PICC

Afebrile 24 hrs; improving pain and functi
. . A

(A-SCORE <4 and——s msidersrsteteomisi( A-SCORE >4 Qs
ibiotie Selection based on response Lo inpatient antibiolic, micr Lian 3-4 weeks (IV + PO).

C_SCO RE 53?) Cephalexin 100-150 mg/kg/day div TID depending on sev¢ C_SCO RE > 3) 5 g/day if div TID; for large

adolescents up to 6 g/day div QID) or Clindamycin 40 mg/

Il ne PICC in place: offer probilics pralonged
Disposition antibiotics
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks « D todetermine ideal

If discharged on IV antibiotics, order weekly libs: CBC with ditf, CMP, ESR, CRP (if not yet normafized af dischorge)
= Faxto ID Department at 860-545-9371 with name of ID attending
Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

timing to change to
PO antibiotics on
case by case basis

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD
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2 clinical scores (A-SCORE and C-SCORE)
have been clinically shown to be superior to
existing markers to predict complications of
acute hematogenous osteomyelitis (Alhinai et al,
2020)

Both scores have high negative predictive values
and can help assist clinical decisions such as
discharge readiness and transition to PO
antibiotics

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL

CLINICAL PATHWAY:
Osteomyelitis

Appendix A: A-SCORE and C-SCORE Evaluation JUDGMENT.

Acute and Chronic Scores for Complications of Osteomyelitis Risk Evaluation

A-SCORE: C-SCORE
Acute Score for Complications of Chronic Score for Complications of
Osteomyelitis Risk Evaluation Osteomyelitis Risk Evaluation
(54 has negative predictive value of 291%) (<3 has negative predictive value of 295%)
Complication A-SCORE Complication C-SCORE
Points Points
Bone abscess 2 CRP z 10mg/dL at 2-4 1
Prolonged fever > 48 2 days after starting
hours after starting antibiotics
antibictics Disseminated disease’ 1
Suppurative arthritis 3 Bone 2
Disseminated disease’ 4 drainage/debridement
Delayed source control? 4 Maximum score 4
Maximum score 15 C-SCORE interpretation | =3 = low risk
A-SCORE interpretation | =4 =low risk for chronic
for acute complications
complications

'Disseminated disease: multifocal infection, pneumonia, septic pulmonary embolism, deep
vein thrombosis, or endocarditis
ZDelayed source control: >72 hours after admission

LAST UPDATED

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB, MD | MARK LEE, MD | ANAND SEKARAN, MD [ ] connecﬁw'
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CLINICAL PATHWAY: e

Osteomyelitis AND DOES NOT
REPLACE CLINICAL

Appendix A: A-SCORE and C-SCORE Evaluation JUDGMENT.

Acute and Chronic Scores for Complications of Osteomyelitis Risk Evaluation

A-SCORE: C-SCORE
Acute Score for Complications of Chronic Score for Complications of
Osteomyelitis Risk Evaluation Osteomyelitis Risk Evaluation
(54 has negative predictive value of 291%) (£3 has negative predictive value of 295%)
Complication A-SCORE Complication C-SCORE
Points Points
. . . Bone abscess 2 CRP z 10mg/dL at 2-4 1
* A-SCORE helps determine acute complications Prolonged fever > 48 2 days after sarting
o . . hours after starting antibiotics
o - - - -
of osteomyelitis by taking into account the aniotics ___ Disseminated diseass’ _| 1
uppurative arthritis 3 Bone 2
Disseminated disease’ 4 drainage/debridement
presence of bone abscess, prolonged fevers, Delayed source contraP . Maxinuam score 7
0 00 0 0 0 Maximum score 15 C-SCORE interpretation | =3 = low risk
suppurative arthritis, disseminated disease, and A-SCORE interpretation | 24 = low risk for chroric
for acute complications
complications

delayed source control

'Disseminated disease: multifocal infection, pneumonia, septic pulmonary embolism, deep
vein thrombosis, or endocarditis
ZDelayed source control: >72 hours after admission

C-SCORE helps determine chronic
complications by taking into account CRP levels
at 2-4 days after starting antibiotics,
disseminated disease, and bone
drainage/debridement

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB, MD | MARK LEE, MD | ANAND SEKARAN, MD [ ] connecﬁw'

Childrens
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CLINICAL PATHWAY: e e

AND DOES NOT

Osteomyelitis REPLACE CLINICAL

JUDGMENT.

Inclusion Criteria: Age »2 months with suspicion for acute osteoarticular infection (<4 weeks since symptom enset)
Exclusion Criteria: Age 2months, chronic osteomyelitis (24 weeks from symptom onset), suspected skull {including orbital) or vertebral osteomyelitis, infection surrounding
open fracture or hardware, immunocempromised patients, concern far septic shock (see Septic Shock Clinical Pathway)

¥
Initial Evalyatign

Histary & physical exam: consislenl wilh acule oslecarlicular infection’

Labs: CBC with diff, CRP, ESR, CMP, blood culture

Initial imaging: 2-view x-rays of affected area

Make NPO lor pussible surgical procedure

Hold empiric antlhinlic coverage until imaging completed (if patient stable, may hold up to 48 hours), unless concern for
epsis/ i ility {should be treated per Septic Shock Clinical Pathway) ar positive bload culture

DO

Treat off pathway.
Consider alternative diagnasis (e.g., septic/
reaclive arlhrilis, Lyme arthrilis, myositis,
fracture, malignancy, etc).

ow risk for acute
and chronic
complications?

weight-

High suspicion for
osleomyelilis'?

Children with a high A-SCORE
>4) OR C-SCORE (>3) are

Yes

Consultations in the Emergency Department (ED):

. Orthopedics ASAP to guide imaging; Infectious Diseases (ID) if positive blaod culture or imaging consistent w/osteoarticular infection
Imaging:

- MRI with and without gadolinium contrast of region of suspicion, per Qrthopedics {may not be required for fingers/taes)

bearing of
. . e B area o ffsedatian is required for MRI: coordinate with Orthopedics [who will discuss with Anesthesia) so that a potential surgical procedure
Localized tan occur while Lhe pBLIﬂnL s ELI" under sedation
generally not eligible for transition G| |t S, o
tenderness, O
P O " b . . d d erythema, [ Treal off pathway.
and/or ms on imaging {or high Consider alternative diagnosis.
to antibioti CS, and may nee gt (A-SCORE >4 o s bl oo
exam 3ging in the E PCP follow-up.
. . . +  Superficial C SCORE >3)
urther imaging or surgical e h 4
cellulits) nat ‘Admit to Pediatric Hospital Medicn
IMproving as |f sickle cell disease or olher hemaglobinopal
exprcted el o o

H H onsult Infectious Diseases (ID) once imaging co . .
Intervention | g P — Not yet eligible

for PO antibiotics

Eopiic Antbintc Coverge . Consider: repeat MRI;

[Common pathogens: MSSA (most commeny, MRSA, Strep pyogenes, Strep

+ Discuss timing of antibiotics with 0: ; cultu re; anti biotic
¢ Hold antibiotics until after surgery if surgery done =48hrs after admis;

but PICC line may be necessary tibi

for |0ng_te rm |V antibiotics e o *  IDtodetermine ideal

¢ Give antibiotics immediately if surgery is not indicated, surgery is del .
>48hrs, concern for sepsis, or if blood culture is positive C ha nges pe r ID, P ICC fo r
s if cefazolin alfergy: consider nafcillin, another cephalosporin, or timin g to ch ange to PO

Antibiotic Selection: Cpe .

«  Norecent history of invasive MRSA infection (in past & morths): p ro IO n ged anti b| otics
dlindamycin [consult 1D and pharmacy]

+ [frecent histary of MRSA {invasive infection in past 6 months) or suspicion far

ID will guide transition to PO surgical drainage/
*  Obtain blogd culture before antibiotics
antibiotics on case-by-case basis,
o Pn;eferred: Cefazolin IV 150 mp/kp/day div g8hr (max 6 g/day)
=) Afternatives:
Samanetl, il o ot oo cormmon pthegers. Ascos i 1 antibiotics on case-by-,
case basis

o lifblood culture positive: adjust antibiatics according to

b M Yes
BioFire BCID PCR and/ar blood culture sensitivities per ID
4 P {A-SCORE <4 anm
guidance
C-SCORE =32) T-SCORE 237

Not yet eligible
far PO antibiotics
*  Consider: repeat MRI;
surgical drainage/
culture; antibiotic
changes per ID; PICC
far prolonged

Fintal antibiotie selection based on response Lo inpotienl anlibiotic, micro résults and ID recs, Mrmmum dumuan 3-4 weeks (IV + PO).
Cephalexin 100-150 mg/kg/day div TID depending on severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QD) er Clindamycin 40 me/ke/day div TID (max 1.8 g/day}
I na PICC in place: offer prabiolics

Disposition antibiotics
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks « D todetermine ideal

If discharged on IV antibiotics, order weekly libs: CBC with diff, CMP, ESR, CRP (if not yet normafized af dischorge)
= Faxto ID Department at 860-545-9371 with name of ID attending
Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

timing to change to
PO antibiotics on
case by case basis

CONTACTS: EMILY HOGELAND, MD | IAN MICHELOW, MD | HASSAN EL CHEBIB. MD | MARK LEE, MD | ANAND SEKARAN, MD Connecllu.li'
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

Osteomyelitis REPLACE CILINICAL

JUDGMENT.

Inclusion Criteria: Age »2 months with suspicion for acute osteoarticular infection (<4 weeks since symptom enset)
Exclusion Criteria: Age 2months, chronic osteomyelitis (24 weeks from symptom onset), suspected skull {including orbital) or vertebral osteomyelitis, infection surrounding
open fracture or hardware, immunocempromised patients, concern far septic shock (see Septic Shock Clinical Pathway)
¥
= History & physical exam: consislent wilh acule osleoarlieular infection®
- Labs: CBC with diff, CRP, ESR, CMP, blood culture
o Initial imaging: 2-view x-rays of affected area
. Make NPO lor pussible surgical procedure
g 0 o = Hold empiric antlhinlic coverage until imaging completed (if patient stable, may hold up to 48 hours), unless concern for
Children with low risks of both sy it (3nld b estd er 5o Shoh i Pl o postve bt e

I - Treat off pathway,
. . . High Suspicion for mgh suspicion far Consider alternative diagnass (e.g. sepnc/
acute and chronic complications Rl
+ Fever
b}

fracture, mahgnancv, etc)
s+ Focal pain

and/for
and clinical im proveme nt ( based e i:::é;;i':;‘:éi:lii’:féﬁ?él?ﬁ:;?;?fn“fliffi’us B S

- MRI with and without gadolinium contrast of regios

- ersftoes)
1Nt :;Z'C't";ﬂma o i sedation is required for MR coordi and chronic B il procodure
O n eve r Cu rve C I n I Ca eXa l I I a n «  Localized £an occur while Lhe palient is sLill under sedal . i
b) ) edema,  if high suspicion for septic joint: consider joint ultrasoun com pl ications?
. . tenderness,
erythema, Ev'\dente af Treal ofl pathway.
CRP trend), are often eligible for o o
’ warmth on T e ‘ah\etu oblain Consider discharge with close

PCP follow-up.

. . . oem Yes 3
PO antibiotics T o e, — (A-SCORE <4 and

cellulitis) nat C SCORE <3? dicine [PHM) service
ety [ sickte i ) thy presen, admit 1o Heme/One
expects Consult Infectious Diseases (1D} once imaging confirm

Discharge criteria for PO antibiotic course:

Afebrile >24 hrs; improving pain and function; CRP <£50% of maximum value
Outpatient Medications (consider trial of PO antibiotic before discharge for young children):

Antibiotic duration is generally 3-4
weeks (total IV + PO), and
antibiotic choice depends on
response to therapy and any
culture data available

Final antibiotic selection based on response to inpatient antibiotic, micro results and ID recs. Minimum duration 3-4 weeks (IV + PO).
e  Cephalexin 100-150 mg/kg/day div TID depending on severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QID) or Clindamycin 40 mg/kg/day div TID (max 1.8 g/day)
. If no PICC in place: offer probiotics
Disposition
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks
If discharged on IV antibiotics, order weekly labs: CBC with diff, CMP, ESR, CRP (if not yet normalized at discharge)
o Fax to ID Department at 860-545-9371 with name of ID attending
Long term follow up at orthopedics for detection of possible sequelae, including >1 year if C-SCORE >4

3 portion of pus

Yes No
{A-SCORE 24 and {A-SCORE >4 ar
C-SCORE £3?) C-SCORE >3)

BioFire BCID PCR and/ar bload culture sensitivities per ID
guidance

. . 5 s OO 6d culture bottle using sterile
5 Ongoing Antibietic Management technigue to check for Kingello
a el | S S 0 u O OW— l p WI « Ufblood culture positive: adjust antibiatics according to

and orthopedics as described

Not yet eligible
far PO antibiotics
*  Consider: repeat MRI;
surgical drainage/
culture; antibiotic
changes per ID; PICC
far prolonged

Final antibiotie sefeclmn based on response [ mpoueni anubmuc micra results and (D reces. Mrmmum dumuan 3-4 weeks (IV + PO).
Cephalexin 100-150 mg/kg/day div TID depending on severity of infection (max 1.5 g/dose: 4.5 g/day if div TID; for large
adolescents up to 6 g/day div QD) er Clindamycin 40 me/ke/day div TID (max 1.8 g/day}
I na PICC in place: offer prabiolics

Disposition antibiotics
Follow up: ID within 7-10 days; orthopedics within 2-4 weeks « D todetermine ideal

If discharged on IV antibiotics, order weekly libs: CBC with diff, CMP, ESR, CRP (if not yet normafized af dischorge)
= Faxto ID Department at 860-545-9371 with name of ID attending
Leng term follow up at orthopedics for detection of possible sequelae, including 21 vear if C-SCORE 24

timing to change to
PO antibiotics on
case by case basis

Connecticut
e




Review of Key Points e

 Patients with high suspicion for acute hematogenous osteomyelitis
should undergo lab work-up and imaging (MRI) for prompt diagnosis

» Coordination between PHM, ID, and orthopedics services is essential
for all patients with osteomyelitis

* |solation of the causal bacteria can guide appropriate therapy, which
is optimized by blood cultures obtained PRIOR to antibiotics + surgical
cultures obtained (when indicated)

 Antibiotic selection is usually empiric and guided against MSSA, but
may be changed depending on clinical response and culture data

 Calculation of the A-SCORE and C-SCORE can help differentiate
between which patients are eligible for transition to PO antibiotics vs.
need for prolonged IV therapy with a PICC




Quality Metrics G

» Percent of patients who undergo operative procedure for biopsy/drainage

« Patients who require sedation for initial MRI and who require surgical drainage or
percent who undergo imaging and drainage under the same sedation

» Percent of patients treated per pathway:
oBlood culture obtained prior to antibiotics
oMRI obtained

oOrthopedics and infectious disease consults (and notes) both obtained within 48h of
admission

olnitial antibiotics per pathway recommendation
oDischarge antibiotics per pathway recommendations
 Length of stay (days)
 Duration of therapy (including outpatient antibiotics)



Pathway Contacts e

Emily Hogeland, MD

» Pediatric Hospital Medicine
lan Michelow, MD

* Infectious Diseases
Hassan El Chebib, MD

* Infectious Diseases
Mark Lee, MD

* Orthopedic Surgery
Anand Sekaran, MD

» Pediatric Hospital Medicine
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About Connecticut Children’s Pathways Program

Clinical pathways guide the management of patients to optimize consistent use of evidence-based
practice. Clinical pathways have been shown to improve guideline adherence and quality outcomes, while
decreasing length of stay and cost. Here at Connecticut Children’s, our Clinical Pathways Program aims to
deliver evidence-based, high value care to the greatest number of children in a diversity of patient settings.

These pathways serve as a guide for providers and do not replace clinical judgment.
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