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Service
provision

Team set up 2015

0.5 WTE clinical lead

1.OWTE Band 7

O.5WTE band 3 admin CCG funded
O.5WTE pharmacy

1.OWTE community nurse

2019: additional Winter pressure funding (0.6WTE band 6 for 5m)
2020: winter pressure

2021: winter pressure

2022: band 7 hours to facilitate permanent band 6 nurse

f
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2024: 0.6 WTE uplift from Adult team Team:
2025: Adult funding lost, winter pressure gained Jolanta 0.5
Kelly 0.78

Shantelle 0.87
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Overall trends

average monthly referrals

Relatively stable
referral stream,
dropping slightly in
August and
September
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Shorter IV courses
but more patients
leading to increased
work load
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monthly bed days saved
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Gradual decline in ‘bed days saved’
towards end of summer and spikes in
winter



EmergenC\RBREPREEE e

Neurometabolic
2%

Referring
specialities

Haematology/Oncology
3%

General Paediatrics Trauma and Neonates and PID
. Neurosurgery
Orthopaedics

+ + + +
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Patient.satisfaction

'We just wanted to say.the BIGGEST thankyou for everything
you've done for **** and our family over the last 5 months, you've

been nothing short of amazing and the NHS and great British

public is so lucky to have such wonderful.women like you
supporting children and their families. Wishing you all the best for
the future and hopefully we'll get to.say hey when **** comes for
**%* 1 year check, thank you so much.’

what's
working well

98% success rate

safe and effective clinical service, all ‘in area’ referrals
discharged the same day

Community stewardship

More referrals than ever are less than a 7 days course,
showing earliest opportunity to stop or IVOS

Temporary Funding
Successful temporary funding has allowed OPAT to show
the potential for expansion and service development
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Opportunities

North Bristol Neonatal unit Change in hours




Paediatric Infective Endocarditis
(IE) Retrosepctive study

10 year Experience at BRHC




20 |IE Patients since
2015

+ + + +
5.6 90% 55% 33.15

Median age Underwent cardiac Native valve Average days spent on
surgery OPAT
45% known CHD or
prosthetic material IQR 13-127

* Vegetations on ECHO seen (81%)
* Due to septic emboli, 9 (56%) of children developed extra-cardiac complications
» 25% patients required the surgical interventions for non cardiac complications, eg draining of deep-seated skin, bones and joints or pericardial collections



75% Treated with

ceftriaxone

haemophilus influenzae,

strept anginosus, 1

other agents include:
Teic
Fluclox

Linezolid

vanc
L evoflox

NS, 2 Rifampicin



100% infection cure
success rate

» Outpatient parenteral antibiotic therapy service can be used safely in the management of infective endocarditis in children
> OPAT has potential to reduce the impact of IE on over-burdened health systems

what is the future for IE treatment?



Iversen K. et coll. N Engl ) Med 2019;380:415-24.
Partial Oral versus Intravenous Antibiotic Treatment

of Endocarditis
In subjects with clinically stabilized left heart I, is oral switch as effective as continued IV therapy?

IE due to Streptococci spp., Staphylococcus aureus,
Enterococcus faecalis or Coagulase-negative Staphylococci?

T

|€ treated intravenously with appropriate antibiotics for 210
days and 27 days in case of heart surgery during present IE?

) Yes

Satisfactory response to treatment; Afebrile >2 days, CRP
<25% of peak level or <20 mg/l and Leucocytes <15 x 10%/L7

lY!S

Echocardiography (TOE) performed <2 days without abscess
formation or presence of other indications for surgery?

T

Other indications for prolonged intravenous antibiotics,
suspected reduced gastro-intestinal uptake or BMI >407

Composite primary endpoint

I

Have bacterial susceptible examinations identified two
different classes of orally administered antibiotics?

T

Consider shifting to oral therapy (2 antibiotics) and consider
discharge to outpatient treatment®




Partial Oral versus Intravenous Antibiotic Treatment
of Endocarditis

400 Underwent randomization

|

|

Table 1. Characteristics of the Patients at Baseline.*

199 Were assigned to intravenous
antibiotic treatment

201 Were assigned to a shift to oral
antibiotic treatment

Median length of IV treatment :

17 days [IQR 12-24]

Intravenous
Treatment
Characteristic (N=199)
Mean age — yr 67.3£12.0
Female sex — no. (%) 50 (25.1)
Body temperature — °C 36.9+0.45
Coexisting condition or risk factor — no. (%)
Diabetes 36 (18.1)
Renal failure 25 (12.6)
Dialysis 13 (6.5)
COPD 17 (8.5)
Liver disease 7 (3.5)
Cancer 14 (7.0)
Intravenous drug use 3 (L.5)
Pathogen — no. (%)
Streptococcus 104 (52.3)
Enterococcus faecalis 46 (23.1)
Staphylococcus aureusi 40 (20.1)
Coagulase-negative staphylococci 10 (5.0)
Laboratory results at randomization
Hemoglobin — mmol/liter 6.3+1.1
Leukocytes — x]O'g,'Iiter 7.6£3.6
C-reactive protein — mg/liter 24.3+18.4
Creatinine — pmol/liter 124+112
Preexisting prosthesis, implant, or cardiac
disease — no. (%)
Prosthetic heart valve 53 (26.6)
Pacemaker 15 (7.5)
Other known valve disease 82 (41.2)
Cardiac involvement at randomization
— no. (%)§
Mitral-valve endocarditis 65 (32.7)
Aortic-valve endocarditis 109 (54.8)
Mitral-valve and aortic-valve 23 (11.6)
endocarditis
Endocarditis in other locations§ 2 (1.0)
Pacemaker endocarditis 6 (3.0)
Vegetation size >9 mm 7 (3.5)
Moderate or severe valve regurgitation 19 (9.5)
Valve surgery during current disease 75 (37.7)

course

Oral
Treatment
(N=201)

67.6+12.6
42 (20.9)
37.0+0.44

31 (15.4)
21 (10.4)
15 (7.5)
9 (4.5)
6(3.0)
18 (9.0)
2 (L.0)

92 (45.8)
51 (25.4)
47 (23.4)
13 (6.5)

6.5+1.0
7.2£2.6
19.9+16.7
141+164

54 (26.9)
20 (10.0)
90 (44.8)

72 (35.8)
109 (54.2)
20 (10.0)

0
8 (4.0)
11 (5.5)
23 (11.4)
77 (38.3)

Antibiotic regimens in the POET trial.

Oral regimens

Frequency n (%)

Staphylococcus
aureus

Enterococcus
faecalis

Streptococci

Coagulase negative
staphylococci

Dicloxacillin and rifampicin
Amoxicillin and rifampicin
Moxifloxacin and rifampicin
Amoxicillin and fusidic acid

Dicloxacillin and fusidic acid
Fusidic acid and linezolid
Rifampicin and linezolid
Penicillin and rifampicin
Amoxicillin and clindamycin
Ampicillin and rifampicin
Moxifloxacin and fusidic acid
Moxifloxacin and linezolid
Linezolid and clindamycin

Amoxicillin and moxifloxacin

Amoxicillin and linezolid
Amoxicillin and rifampicin
Moxifloxacin and linezolid
Amoxicillin and ciprofloxacin
Amoxicillin

Amoxicillin and rifampicin
Amoxicillin and moxifloxacin
Rifampicin and linezolid
Moxifloxacin and linezolid
Amoxicillin and linezolid
Penicillin

Ampicillin and moxifloxacin
Ampicillin and rifampicin
Dicloxacillin and moxifloxacin
Moxifloxacin and clindamycin
Moxifloxacin and vancomycin

Fusidic acid and linezolid
Rifampicin and linezolid
Amoxicillin and linezolid
Dicloxacillin and rifampicin
Moxifloxacin and linezolid
Rifampicin and Fusidic acid

15(33)
13 (29)
3(7)
2(4)
2(4)
2(4)
2(4)
1(2)
1(2)
1(2)
1(2)
1(2)
1(2)

24 (47)
13 (25)
6(12)
5(10)
2(4)
1(2)

47 (52)
12 (13)
8(9)
8(9)
7(8)
3(3)
1(1)
1(1)
1(1)
1(1)
1(1)

5 (38)
4(31)
1(8)
1(8)
1(8)
1(8)



Composite primary endpoint 15—
g 0.9 Intravenous treatment
S =
IV Treatment (n=199) Oral Treatment (n=201) g 23_ 0.10-
> 0.6- Oral treatment
. £ | 0054
24 (12,1 %) 18 (9%) & 031
s 0.4 e
Difference % 034 770 30 60 90 120 150 180 210 240
3,1(-3,4-9,6) 5 024
& 014 —— I
Hazard Ratio (95% Cl) e

0,72 (0,37-1,36) 0 30 60 90 120 150 180 210 240

Days since Randomization

No. at Risk
Table 2. Distribution of the Four Components of the Primary Composite Outcome.* Intravenous treatment 199 192 186 183 181 176 174 28 0
Oral treatment 201 197 196 191 188 184 183 36 0
Intravenous Oral
Treatment  Treatment Hazard Ratio
Component (=13} =200 Biffersnce [es% €} Figure 2. Kaplan—Meier Plot of the Probability of the Primary Composite
percentage points Outcome.
number (percent 95% ClI . i . !
‘ i) ( ) The primary composite outcome was all-cause mortality, unplanned cardiac
All-cause mortality LSies) 7G5 30(l4to77) 053 (02110132) surgery, embolic events, or relapse of bacteremia with the primary pathogen,
Unplanned cardiac. surgery 6.4 629 0431024 0:2910.52403.07 from randomization until 6 months after antibiotic treatment was completed.
Elnboliscvens 3/(15) Fi15) 024t024) 02710 20t04.82) The oral treatment group shifted from intravenously administered anti-
Relapse of the positive blood culturey 5(2.5) 5(2.5) 0(-3.1t03.1) 0.97 (0.28 t0 3.33) biotics to orally administered antibiotics at a median of 17 days after the

£ &t pationts, Theee ineachsprenp, badtos oifbeemies. start of treatment. The inset shows the same data on an enlarged y axis.

T For details about relapse of the positive blood culture, see the Supplementary Appendix.




v’ Critical phase: at least 10 days of i.v.
treatment is required (OPAT restricted
indication)

v’ Continuation phase : beyond 10 days of
therapy and 7 days post-surgery: OPAT/step-

down oral therapy may be feasible (left sided)

o Heart failure

 » Severe valvular regurgitation, vegetations >10
mm, progression, or local complications

o Neurological involvement

| » Renal impairment

o Malabsorption

i e PWID

Phases of antibiotic treatment of infective endocarditis

w (@) @

(Early critical phase,- Continuation phase with resting bacterii.

\ Inpatient treatment

combinations
""\_) Cardiac surgery, if
indicated

o) + Removal of infected
S cardiac devices

@_@) + Draining of abscesses

Complicated cases: continue inpatient i.v. treatment?

From Day |0 post-treatment initiation and/or 7 days post-surgery:
consider OPAT or oral antibiotic treatment in stable patients

@ESC—



ESC 2023... Abx adapted to children?

Table S9 Combinations of antibiotics for oral step-down treatment

Penicillin-and Methicillin- Methicillin- E. faecalis Penicillin- Penicillin-resistant
methicillin-susceptible susceptible resistant CoNS susceptible streptococci
S. aureus & CoNS S. aureus & CoNS streptococci
Amoxicillin 1 g x 4 Dicloxacillin 1 g x 4 Linezolid 600 mgx 2  Amoxicillin 1 g x 4 Amoxicillin 1 g x 4 Linezolid 600 mg x 2
Rifampin 600 mg X 2 Rifampin 600 mg x 2 Fusidic acid Moxifloxacin Rifampin 600 mg x 2 Rifampin 600 mg X 2
750 mg x 2 400 mg X 1
Amoxicillin 1 g X 4 Dicloxacillin 1 g x 4 Linezolid 600 mg X2  Amoxicillin 1 g X 4 Amoxicillin 1 g X 4 Moxifloxacin 400 mg X 1
Fusidic acid 750 mg x 2 Fusidic acid Rifampin 600 mg X 2 Linezolid 600 mg x 2 Moxifloxacin Rifampin 600 mg X 2
750 mg x 2 400 mg x 1
Moxifloxacin 400 mg x 1 Moxifloxacin Amoxicillin 1 g x 4 Amoxicillin 1 g x 4 Linezolid 600 mg x 2
Rifampin 600 mg X 2 400 mg X 1 Rifampin 600 mg %X 2 Linezolid 600 mg X 2 Moxifloxacin 400 mg X 1
Rifampin 600 mg x 2
Linezolid 600 mg x 2 Linezolid 600 mg x 2 Linezolid 600 mg x 2 Linezolid 600 mg x 2
Rifampin 600 mg x 2 Rifampin 600 mg x 2 Moxifloxacin Rifampin 600 mg X 2
400 mg X 1
Linezolid 600 mg x 2 Linezolid 600 mg x 2 Linezolid 600 mg x 2 Linezolid 600 mg x 2
Fusidic acid 750 mg x 2 Fusidic acid Rifampin 600 mg X 2 Moxifloxacin

%‘SOmng / 400 mg x 1

Always in combination
Attention should be paid to the recommended dosage

© ESC 2023
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Infective endocarditis

the Necker-enfants malades Paris experience

September 4th, 2025

Dr. Maya HUSAIN , MD

Antimicrobial stewardship Team - Infectiology Unit - Prof. Julie Toubiana
General paediatrics and paediatric infectious disease department
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Université
Paris Cite
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Necker Hospital Cohort Study

* Oral switch : why such a crucial question in children?
— PRO: difficult to get an IV access; tolerance for IV ttt; accidental removal...

— CONS: Few PK/PD studies, no clinical trials, poor adherence to PO ttt, reliability of parents (long treatment!), limited "pediatric-specific"
medications

The Lancet Infectious Diseases
Volume 16, Issue 8, August 2016, Pages el39-el52

N EEd fO r pe d i at riC St u d ies er;tibiotic duration and timing of the switch

from intravenous to oral route for bacterial
infections in children: systematic review
and guidelines

Brendan ] McMullan BMed @ °, David Andresen MMedsSci © ¢, Christopher C Blyth MBBS © F9J,
Minyon L Avent PharmD ", Asha C Bowen PhD © f'J, Philip N Britton MBBS ¥ ™,

Julia E Clark BMBS " ¥, Celia M Cooper BMBS °, Prof Nigel Curtis PhD P 9", Emma Goeman MBBS ¢,
Briony Hazelton MBBS ¢ ¢, Gabrielle M Haeusler MBBS ° !, Ameneh Khatami MD ¥,

James P Newcombe MBBS ¢, Joshua Osowicki MBBS P 9, Pamela Palasanthiran MD © °,

Mike Starr MBBS P ", Tony Lai BPharm !, Clare Nourse MD " ¥, Joshua R Francis MBBS "...

Dr Penelope A Bryant PhDP 97 & X




Protocol

v'Retrospective, observational, single-center study using routine care data

v'In Necker — Enfants malades : Reference centre for paediatric cardiology

* National network for complex congenital heart defects, Inherited & Rare Cardiac Diseases Center
* Medical-surgical ward: 36 beds and ICU: 26 beds

v'Objectives: To describe the characteristics of patients with IE who either did or did not receive an oral
antibiotic switch, with a focus on treatment failures.
Treatment failure: Any of the following events within 3 months after therapy:

Death (all cause) at 1 and 3 months

Microbiological relapse

Unplanned cardiac surgery

New embolic events

Treatment modification due to insufficient clinical response



Preliminary results - Epidemiology

54 cases identified

e Median age: 9 years (IQR 3-14)
e Male predominance: 61%

e Congenital heart disease: 66%
e Previous cardiac surgery: 50%

e Immunocompromised: 9.3%

e Community infection : 81.2% ’
. ;— Pulmonary Vein
[ , =
e Tricuspid valve : 19 o/ s SuperiorVenacava = '\ \ /| W
e Pulmonary valve: 5 33 (61%) right heart - AR » ! Left Atrium
* RDPA TU be : 9 L - ‘ ERENT
e Mitral valve: 15 T 3 \
° AO rtique Va|Ve . 6 ) » \’ Left Ventricle

Right Ventricle




Preliminary results - Microbiology

Staphylococci Streptococci
45.4% of cases 25% of cases
g
e S.aureus:33.1% e Viridans group: 14.8%

e (CoNS:12.3 e Pneumococcal : 5.5%
e Deficient:3.7%

Other/Culture-negative Gram-negatives
16.7% of cases @ g 12.9% of cases
e Fungal:3.7% e HACEK: 11%

e Culture-negative: 12.9% e Enterobacteriaceae: 1.9%



Preliminary results - clinical presentation

87.4% 64.3% 43.1%

Fever Heart Murmur Extracardiac
Most common presenting symptom, but often New or changing murmur, particularly in Cough, abdominal pain and arthralgia occurred
low-grade in our cohort patients with pre-existing cardiac conditions in decreasing frequency

Up to 23% of our pediatric patients presented with non-specific symptoms only (fatigue, poor feeding, weight loss), delaying diagnosis

by a median of 7 days.



Preliminary results - IV-to-0Oral Switch : Qutcomes

B 'V Only @ IV-to-Oral Switch

124

R\
e 54 patients with definite IE at the moment eligible for evaluation e"
8y
N
e 15 patients (27.8%) switched to oral therapy after median g . ((\\(\
14 days of IV £ Q (e\\
e Most common oral regimens: 3
e Amoxicillin (streptococcal IE) .

T I 1
Treatment Failure Relapse Mortality Readmission

e Levofloxacin + rifampin (MSSA/MRSA)
¢ Linezolid + rifampin (MRSA/ConS)

e No oral switch : HACEK, undocumented cases and patients with cerebral embolism

Early transition to oral therapy in carefully selected patients seems to be comparable
RESULTS NEED TO BE CONSOLIDATED : ongoing+++



o Key Takeaways: The Necker Hospital Experience

/Epidemiology

Increasing incidence with predominance in patients with CHD and indwelling catheters.
Unique pediatric risk factors require targeted prevention strategies.

Diagnosis

Modified Duke criteria with greater sensitivity for pediatric population. Clinical suspicion must
remain high despite atypical presentations.

Treatment

Early transition to oral therapy is safe in selected patients, reducing hospital stays and
catheter-related complications without compromising cutcomes.

Multidisciplinary Approach

Collaboration between microbiologists, infectious disease specialists, cardiologists, and
pharmacists essential for optimal management.

® Next steps: : Prospective studies!




Do we feel ready for change - oral step down
for infective endocarditis?




Thank you



