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> Hippocratic Oath

| swear to fulfill, to the best of my ability and judgment, this covenant:
I will respect the hard-won scientific gains of those physicians in

whose steps | walk, and gladly share such knowledge as is mine

with those who are to follow.
| will apply, for the benefit of the sick, all measures [that] are
required, avoiding those twin traps of overtreatment and
therapeutic nihilism.
| will remember that there is art to medicine as well as science,
and that warmth, sympathy, and understanding may outweigh the
surgeon's knife or the chemist's drug.
| will not be ashamed to say "I know not," nor will | fail to call in
my colleagues when the skills of another are needed for a
patient's recovery.

I will respect the privacy of my patients, for their problems are
not disclosed to me that the world may know. Most especially
must | tread with care in matters of life and death. If it is given
me to save a life, all thanks. But it may also be within my power
to take a life; this awesome responsibility must be faced with
great humbleness and awareness of my own frailty. Above all, |
must not play at God.

I will remember that | do not treat a fever chart, a cancerous
growth, but a sick human being, whose illness may affect the
person's family and economic stability. My responsibility
includes these related problems, if | am to care adequately for

the sick.
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&; \ \ 1 will prevent disease whenever | can, for prevention is preferable to cure.
r’['-\"‘:w I will remember that | remain a member of society, with special
x obligations to all my fellow human beings, those sound of mind

(/ ) and body as well as the infirm.

If I do not violate this oath, may I enjoy life and art, respected
while I live and remembered with affection thereafter. May |
always act so as to preserve the finest traditions of my calling

and may | long experience the joy of healing those who seek my

help.
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Short versus Iong course antibiotic in acute osteomzelitis and arthritis in children: A Eroseective studx

Bone and joint infections present frequently in pediatric emergency departments.They
require an urgent medical treatment with possible need of a surgical intervention by orthopedic
specialists such as aspiration in arthritis cases or debridement for osteomyelitis.

Early diagnosis of acute osteomyelitis and arthritis is difficult, treatment should always be
started rapidly when clinical signs are suggestive.

The modalities of antibiotic therapy have long been the subject of a consensus on the
molecules, doses and duration of antibiotic therapy.

Optimal empiric therapy after appropriate cultures continues to be intravenous treatment.
The treatment of pediatric BJI before 1980 consisted of a prolonged IV antimicrobial treatment
course. Clinical experience and case series documented success with IV plus oral treatment
courses of 4 to 6 weeks.

SincePeltolaet al provided a retrospective analysis of 131 children with BJI receiving
treatment courses as short as 20 days in 2009, the idea of reducing the duration of antibiotic
therapy without endangering the health of the patient had emerged. This new perspective, as
effective as it is, would also offer more advantages such as reducing the hospitalization days and
the cost of healthcare.

Therefore, the aim of this study is to compare effectiveness, safetyof short versus long
duration antibiotic treatment for bone and joint infections, along with its benefits for the patient

and the health system.



Short versus long course antibiotic in acute osteomyelitis and arthritis in children: A prospective stud
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|. Type of study:

This is a prospective comparative study between two groups, conducted in pediatric

orthopedic department of Mohamed the VIth university hospital of Marrakesh.

Il. Target population:

We included in this study all the children admittedfor acute bone and joint infection in

pediatric orthopedic surgery department.

lll. Sampling:

l1I.1. Inclusion criteria:

We included in this study every child from age 0 to 16 years old admitted in pediatric

orthopedic department during the included period for uncomplicated bone or joint infection.

I11.2. Exclusion criteria:

We excluded from this study:

> Patients presenting signs of sepsis or multifocal infections.

» Patients with underlying chronic pathology.

> Patients presenting signs for more than 2 weeks.

> Infections caused by metal rods or plates (osteosynthesis).

> Rib infections, infections of the skull, vertebrae and the bones of the face.

> Patients who presented complications during hospitalization (multi-resistant germ,
secondary location, revision surgery...).

> Patients lost of sight
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Adoptedprotocols:

Treatment for the first patient was randomly chosen.

a. Short course treatment:

- IV treatment: 2 to 6 days.

- Oral antibiotic: 3 weeks.

b. Long course treatment:

- IV treatment: 7 to 10 days.

- Oral antibiotic: 4 to 6 weeks
The sample consisted of 61 patients, including two groups:

> Group (A):Consisted of 31 patients who received short course treatment.

> Group (B):Consisted of 30 patients who received long course treatment.

IV. Progress of the study:

This study was conducted from February 2019 to May 2021.

IV.1. Recruitment of patients and data collection:

After informed consent, we interviewed parents of patients during their hospital stay and
called them for ulterior consultations after discharge. With the help of department residents, we
programmed follow ups at 1 month, 3 months, 6 months and 1 year.We examined them and
checked up their paraclinical results during each follow up. Others who could not come for their
lyear consultation were checked up upon by phone calls.

The responsible bodies of the department ethically approved data collection from medical

files.
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V. Measurement indicators and variables of the questionnaire:

= Socio-demographic characteristic.
= C(Clinical data.

= Paraclinical parameters.

= Medical and surgical management.

=  Evolution and complications.

VI. Considerations:

We kept the questionnaire anonymous to protect the patients’ confidentiality.

VII. Statistical analysis:

The collected data was checked for accuracy and completeness then entered into Statistical

package for social science (SPSS version 23) for data analysis.
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RESULTS
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We included in this study 61 patients, who met the inclusion criteria within the study
period. Prescription of medical treatment was randomly chosen forthe first patients admitted in
the period of the study,we then obtained two groups: group (A) with 31patients who received the
short course treatment,and group (B) with 30 patientswho received long course treatment. For the

purpose of the present study, the two groups were analyzed individually.

|. Socio-demographic results among our study:

I.1. Group (A):

The mean age was 6,9 years. Sex ratio was 1,05 with a percentage of 51,6% of males
versus 48,9% of females, patients were mostly from Marrakesh (64,5%), There was no difference

observed in income, 16 families had average income and 15 were low income families.

I.2. Group (B):

The mean age was 6,05 years. Sex ratio was 1,8: 63,3% were males and 36,7% were

females. 56,7% of the patients were from Marrakesh and 43,3% from rural areas. Low income

families predominated the group with a percentage of 60%.
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Table I: Socio—-demographic characteristics among group (A) and group (B).

Group (A) Group (B) P value
Age (mean) 6,91(+0,8) 6,05(+0,9) NS
Sex (%)
Male 51,6% 63,3% NS
Female 48,4% 36,7%
Origin (%)
Marrakesh 64,5% 56,7% NS
Other 35,5% 43,3%
Income (%)
Average 51,6% 40% 0,049
Low 48,4% 60%

Il. Clinical results among children with acute BJl:

I1.1. Group A:
80,6% of this group were diagnosed with SA, 16,1% were diagnosed with acute OM and 3,2%
were diagnosed with bone abscess (Graph1). The mean range before diagnosis of 3,5 days and

the mean range of hospitalization was 3,5 days (Table 2).
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GROUP (A)

Abscess
3,2%

Graph 1: Diagnosis within group (A).

The most affected joint in SA was the knee affecting 14 patients, 8 children had a hip SA

and 3 had ankle SA.

On the other hand, 5 patients had OM, 4 of them in the femur and one tibia OM.One

patient had bone abscess located in the femur. (Graph 2)
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GROUP (A)

Ankle 9,7%

Femur | Tibia [VALEUR] |
- 16,1%

Graph 2: Affected bone or joint distribution among group (A).

Among this group, 30 children had pain, 27 patients presented lameness and 4 patients
under the walking age presented a reduced limb mobility, also fever was present within 20patients

and 18 patients had swelling,

11.2. Group B:

Among this group, 76,7% of the patients were diagnosed with SA, 16,7% were diagnosed
with OM and 6,7% had bone abscess. The mean range before consulting was 4 daysand the mean

range of hospitalization days was 8 days.

11
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GROUP (B)

Abscess
[VALEUR]

Graph 3: Diagnosis within group (B).

As shown in graph 4, the most affected joint in SA was the knee affecting 15 patients;
followed by the hip among 5 patients, then 2 cases of ankle SA and one case of elbow SA.
Five cases of OM were reported: 2 patients had femur OM, also tibia, arm and feet were

located within one patient each. Two patients had femur bone abscess.

GROUP (B)

Tibia 3,3%

/‘ Feet 3,3%

Arm 3,3%

. e
Wi -y .

. Femur
13,3%

Graph 4: Affected bone or joint distribution among group (B).

Ankle6,7%

Elbow 3,3%
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Among this group, 24 patients presented lameness and 6 patients under the walking age
had a reduced limb mobility, 24patients had fever, 25 had pain in the affected limb, 20 children
presented joint swelling and one patient had general condition deterioration.3 patients reported

having a recent trauma (Table 2).

Table Il: clinical characteristics among short and long course treatment groups.

Group (A) Group (B) P value
Symptoms (%)
Pain 96,8% 83,3% NS
Fever 64,5% 80% 0,049
Swelling 58% 66,7% NS
Lameness 87,1% 86,7% NS
Recent trauma (%) 6,4% 10% NS
Days before diagnosis (mean) 3,5 4 NS
DGC (%) 3,2% 3,3% NS
Open wound (%) 12,9% 10% NS
Previous treatment (%) 9,7% 10% NS
Hospitalization days (mean) 3,5 8 <0,001

lll. Para—clinical results:

llI.1. Group A:

Inflammatory indicators were high in 24 cases with a maximal rate of WBC of 24500/ mm3,
a maximal rate of neutrophils of17460/mm3 and CRP level was high in 21 cases out of 31 with a
mean of112,1 mg/land a maximum of 207 mg/l. Sevenpatients had a normal CBC and 10 patients

had CRP<20/mm (Table 3).

13
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X-ray deemed normal for 27 patients. Ultrasound was performed on all patients presenting
hip SA (8 patients), all showing joint effusion, it was also performed on 3 patients with knee SA
(Table 3).

Responsible germs were isolated within 10 patients with a predominance of MSSA related

infections, whereas culture redeemed sterile in 21 cases (Graph 5).

GROUP (A)

P.AERUGINOSA
6,4%

Graph 5: Culture results within group (A).
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l11.2. Group B:

Inflammatory indicators were high in 22 cases with a maximum of 23860/mm3, a
maximum neutrophils count of 17453 /mm3; CRP was high within 20 patients with a mean range of
87,4 mg/l and a maximum of 198mg/l. Eight patients had normal CBC and 10 patients had
CRP<20 (Table 3).

Abnormalities in X-ray were observed within 9 patients.All patients with hip SA got an
ultrasound in admission (5 patients), they all showed joint effusion.Ultrasound was also performed
on 4 patients with knee SA (Table 3).

Among this group, MSSA-related infections predominated positive cultures, however

culture redeemed sterile among 21 patients (Graph 6).

GROUP (B) [Nom DE
CATEGORIE]

N.MENIGITIDIS
3,6%

P.AERUGINOSA |-
6,7%
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Graph 6: Culture results among long group (B).

Table Ill: Paraclinical results among group (A) and group (B).

Group (A) Group (B) P value
Radiology
Abnormal X-ray (%) 12,9% 20% NS
Soft tissue edema 9,7% 13,3%
Periosteal reaction - -
Adipose fascia repression 3,2% 6,7%
Abnormal ultrasound (%) 35,5% 30% NS
Joint effusion 25,8% 16,7%
Soft tissue infiltration 9,7% 13,3%
Periosteal detachment - -
Biology
WBC (mean) 12858 12116 NS
Neutrophils (mean) 8204 8839 NS
CRP (mean) 112,1 87,4 NS
Microbiology
Isolatedgerm (%) 32,2% 30%
Sterile culture (%) 67,8% 70% NS

16



Short versus Iong course antibiotic in acute osteomzelitis and arthritis in children: A Eroseective studx

IV. Therapeutic approach:

IV.1. Duration and type of medical treatment:

When admitted in emergency department, every suspected bone or joint infection is treated
right after a blood withdrawal.

Unless allergic to the medication, every patient received empiric antibioticand analgesic
treatment counting amoxicillin clavulanate (150 mg/kg/day) for SA in addition to gentamicin
(3mg/kg/day with a maximal of 90mg/day). Bone abscess and acute OM were treated with
amoxicillin clavulanate. Paracetamol (60mg/kg/day) was always given when fever occurred and to
relief pain along with bone plastered immobilization or limb traction. After culture results,
treatment is switched from empiric to direct therapy adapted to antibiotic sensitivity testing.

In group (A), all patients received empiric treatment. The mean range of IV treatment was
3,5 days (2 to 6 days). After discharge, a 3 weeks oral antibiotic was prescribed to all the patients.

In group (B), all the patients received empiric treatment except one patient with OM who
was allergic to penicillin and got third generation cephalosporin. Patients received IV treatment for

7 to 10 days, then discharged with 4 to 6 weeks of oral antibiotic prescription.

V. Surgical procedures:

V.1. Group A:
Among SA cases, all patients got puncture along with aspiration and 9 of them underwent
arthrotomy: 4 patients had hip arthritis, 4 patients had knee SA and one patient had ankle SA. One

child with femur BA needed puncture and bone trepanation
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V.2. Group (B):

In this group, all patients with SA got puncture and aspiration, arthrotomy was performed
on 10 patients: 4 patients had hip SA, 5 patients had knee SA and one patient had ankle SA. 2

patients with BA encountered puncture and bone trepanation.

Table IV: Surgical approach among group (A) and group (B).

Group (A) Group (B)
SA BA SA BA
Puncture/aspiration 25 1 23 2
Arthrotomy 9 - 10 -
Bone trepanation - 1 - 2

VI. Evolution and complications:

We monitored the short- term evolution of patients based on clinical and paraclinical

criteria:

> Clinical criteria: apyrexia, decreasing of pain and resolution of swelling.

» Paraclinical criteria: decreasing in CRP kinetic and normalized WBC.

Mid and long term evolution was monitored during follow up (1 month, 3 months, 6
months and 1 year), we examined all the patients, searched for complications and sequelae, we
also checked their radiography and lab results (CBC and ESR).

VI.1. Group A:

a. Short-term evolution:
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The mean range of apyrexiabefore discharge was 1,5 days, clinical improvement was
marked at a mean range of 3,5 days. CRP decreased by 54% on the second day,
When the patients had no fever and a decreased CRP kinetic, they were discharged. 67,7%

of the patients were discharged by day 3; 22,5% by day 4 and 9,5% by day 6.

b. Mid and long-term evolution:

At first month follow up, a ten years old patient diagnosed with ankle arthritis, relapsed
with pain in the same joint, elevated WBC and ESRafter cutting off oral antibiotic within 10 days.
The patient was re-admitted in our department, received IV antibiotic for 3 days, undertook
puncture and aspiration then was discharged after a normal CBC and CRP<20.Apart from this
case, all the patient presented a normal ESR rate at their first month check-up. Two patients
diagnosed with knee arthritis complained during their first month check up with joint pain without
any functional disability.

At 3 months check-up, the 3 patients’ clinical exam and lab result were normal, the pain
was progressively decreasing and was gone within their 6 months checkup.

The mean range of follow-up was 9 months, patients did not show any sign of recidivism,

nor chronic complications in the long term.

VI.2. Group B:

a. Short-term evolution :

The mean range of apyrexiabefore discharge was 4,5 days. Clinical improvement was
observed at a mean range of 4 days. CRP decreased by 55,1% on day 2.
All the patients were discharged when their CRP<20 after a minimum of 7 days of

hospitalization and a maximum of 10 days.
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b. .Mid and long-term evolution:

At first month follow up, 2 patients diagnosed with hip SA were still recovering and
complained from occasional pain in the affected joint with no functional disability. One patient
developed an allergy to amoxicillin clavulanate that manifested with a general rash.One patient
with knee SA relapsed with pain in the same joint and high inflammatory indicators.All the other
patients from this group had normal ESR level at their first month check-up.

At 3 months follow up, all the patients showed full remission.

The mean range of follow-up was 9 months, patients did not show any sign of recidivism,

nor chronic complications in the long term.

CRP kinectic among group A and group B

120
100
80
60
40

20

Day 0 Day 2 Day 4 Day 6 Day 8

GROUP A GROUPB

Graph 7: CRP kinetic among group (A) and group (B) by days.
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VII. Results recap in terms of delay before consultation:

VII.1. Group (A):

a. <72h before consultation:

> 12,9% of the patients were toddlers and 64,5% were older than 2 years.74,2% had lameness,
70,9% had pain and 45,2% had fever. 6,4% reported a recent trauma and 3,2% had open wound.

> SA was diagnosed among 63% of the cases and OM among 16,1%. The most affected joint was
the knee (32,2%) followed by the hip (22,5%) then the ankle (6,4%). The most affected bone was
the femur with 12,9%.

» The mean range of WBC in this group was 13800/mm3 with a maximum of 23120/mm3, the
mean range of neutrophils was 8500/mm3 with a maximum of 15890/mms3, the mean of CRP
was 94,5smg/l with a maximum of 199mg/I.

> Regarding radiological essays, X-ray was abnormal within one patient, and abnormalities in
ultrasound was objectified among 25,8% of the patients.

> Culture redeemed sterile in 58% of the cases and was positive in 19,4% of the cases.

> During hospital stay, the mean range of apyrexia before discharge was 1,5 day and CRP rates

decreased in a mean of 2 days. The mean range of hospitalization was 2,5 days.

b. >72h before consultation:

> Only one patient was a new born and 19,3% were older than 2 years. 12,9% had lameness,

22,5% had pain and 19,3% had fever. No patient reported a recent trauma and 9,7%had open
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wound. No patient took previous treatment. Deterioration of general condition was observed
within one patient with hip SA.

> SA was diagnosed among 19,3% of the cases, no case of OM and one case of bone abscess.
The most affected joint was the knee (12,9%) followed by the hip and the ankle (3,2% each).
The only case of bone abscess occurred in the femur.

» The mean range of WBC in this group was 14709/mm3 with a maximum 0f24500/mm3, the
mean range of neutrophils was 9029/mm3 with a maximum of 17460/ mm3, the mean of CRP
was 129,9mg/l with a maximum of 207mg/I.

> Regarding radiological essays, X-ray was abnormal within 9,7% of the patients and
abnormalities in ultrasound was objectified among 9,7% of the patients .

> Culture redeemed sterile in 9,7% of the cases and was positive in 12,9% of the cases.

Y

During hospital stay, the mean range of apyrexia before discharge was 2 day and CRP rates

decreased in a mean of 3 days. The mean range of hospitalization was 3,5 days.

VII.2. Group (B):

a. <72h before consultation:

> Only one patient was an infant, 16,7% were 3 months to 2 years old and 46,7% were older than
2 years. 63,3% had lameness, 66,7% had pain and 46,7% had fever. 10% reported a recent
trauma and 3,3% had open wound.

> SA was diagnosed among 46,7% of the cases and OM among 16,7%. The most affected joint
was the knee (23,3%) followed by the hip (16,7%) then the ankle (6,7%). The most affected bone

was the femur with 12,9%.
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» The mean range of WBC in this group was 12103/mm3 with a maximum of 22670/mm3, the
mean range of neutrophils was 9078/ mm3 with a maximum of 15500/mm3, the mean of CRP
was 83,9mg/| with a maximum of 217mg/I.

> Regarding radiological essays, X-ray was abnormal within 6,7%of the patients, and
abnormalities in ultrasound was objectified among 16,7% of the patients.

> Culture redeemed sterile in 50% of the cases and was positive in 16,7% of the cases.

> During hospital stay, the mean range of apyrexia before discharge was 4 day and CRP rates

decreased in a mean of 4 days. The mean range of hospitalization was 8,5 days.

b. >72h before consultation:

> Only one patient was a new born, 6,7% were toddlers and 23,3% were older than 2 years. 23,3%

had lameness, 16,7% had pain and 33,3% had fever. No patient reported a recent trauma and

6,7% had open wound. 6,7% of the patients took previous treatment. Deterioration of general

condition was observed within one patient with bone abscess.

> SA was diagnosed among 30% of the cases, no case of OM and two cases of bone abscess. The

most affected joint was the knee (26,7%) followed by the ankle (3,2%). Both cases of bone

abscess occurred in the femur.

» The mean range of WBC in this group was 13930/mm3 with a maximum of 23860 /mm3, the

mean range of neutrophils was8990/mms3 with a maximum of 17453/mms3, the mean of CRP

was 90,1mg/l with a maximum of 198mg/I.

> Regarding radiological essays, X-ray was abnormal within 13,3%of the patients and

abnormalities in ultrasound was objectified among 13,3% of the patients .
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> Culture redeemed sterile in 20% of the cases and was positive in 13,3% of the cases.
> During hospital stay, the mean range of apyrexia before discharge was 4 day and CRP rates

decreased in a mean of 5 days. The mean range of hospitalization was 9 days.
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Table V: Comparison between groups (A) and (B) by delay before consultation

Group (A) Group (B)
Delay before consulting <72 h >72h <72h >72h
Age <3months - 3,2% 3,3% 3,3%
3-24 months 12,9% - 16,7% 6,7%
>2 years 64,5% 19,3% 46,7% 23,3%
Symptoms Pain 70,9% 22,5% 66,7% 16,7%
Fever 45,2% 19,3% 46,7% 33,3%
Swelling 38,7% 19,3% 33,3% 33,3%
Lameness 74,2% 12,9% 63,3% 23,3%
Recent trauma 6,4% - 10% -
Open wound 3,2% 9,7% 3,3% 6,7%
DCG - 3,2% - 3,3%
Previoustreatment 9,7% - 3,3% 6,7%
Diagnosis: SA 61,3% 19,3% 46,7% 30%
OM 16,1% - 16,7% -
BA - 3,2% - 6,7%
Affected joint: | Hip 22,5% 3,2% 16,7%
Knee 32,2% 12,9% 23,3% 26,7%
Ankle 6,4% 3,2% 6,7% -
Elbow - - - 3,3%
Affectedbone: | Femur 12,9% 3,2% 6,7% 6,7%
Tibia 3,2% - 3,% -
Feet - - 3,3% -
Arm - 3,2% 3,3% -
Biology: WBC 13800 14709 12103 13930
Neutrophils 8500 9029 9078 8990
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CRP 94,5 129,9 83,9 90,1
Abnormal X-ray 3,2% 9,7% 6,7% 13,3%
Abnormalultrasound 25,8% 9,7% 16,7% 13,3%
Microbiology : Sterile 58% 9,7% 50% 20%

Positive 19,4% 12,9% 16,7% 13,3
Decreased CRP (M) 2 3 4 5
apyrexiabeforedischarge (M) 1,5 2 4 4,5
hospitalizationdays (M) 2,5 3,5 7,5 9
Recidivism (1 month) - 3,2% - 3,3%
Long term sequelae (last
check-up) - - - -

(M): mean
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DISCUSSION
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The last recommendations of early transitioning to oral therapy were studied in several
articles since firstly recommended by Peltola in 2009. Although the recommended period of IV and
oral therapy may vary between the studies, they all agreed that the IV treatment should be less
than 7 days followed by 3 to 4 weeks of oral antibiotics.

Le Saux et al. carried out a systematic review of the literature comparing the results of a
short intravenous treatment (7 days) to those of a longer treatment (> 7 days).They had selected
12 prospective studies with a minimum follow-up of 6 months.

Our department adopted a therapy protocol for uncomplicated BJI consisting of 2 to 6 days
of IV antibiotics followed by 3 weeks of oral antibiotic for group (A), and long course treatment
consisting of 7 to 10 days of IV treatment followed by 4 to 6 weeks of oral antibiotic.

In the following sections, we are going to discuss the effectiveness and safety of short-

term treatment and its cost-effectiveness compared to the long course protocol.

¢ Epidemiological characteristic:

Overall, the socio-demographic results of both short and long course treatment were with
no significant difference showing a male predominance, the mean age of 6,91 for group (A) and
6,05 for group (B). In group (A) most patients were from Marrakesh, whereas in group (B)
percentage of rural areas was higher. Low income families were more present in group (B) [60%]
than group (A) [48,4%].

Peltola et al.[1] objectified in their prospective study, a male predominance for both

groups, and a mean age of 6,2 years. In El Hamri’s study [2], sex ratio was 1,78 (M/F), the mean of
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age was 6,96, patients from rural areas represented 53,8% of the sample and low income families
predominated with a percentage of 70,5%.

Generally, low income families are more prone to bone and joint infections. In addition to
that, boys are more susceptible than girls, which is explained by physical activity leading to

repeatedminitraumata.

¢ Clinical and paraclinical characteristics:

% Clinical characteristics:

The mean range of days before diagnosis was: 3,5 days for group (A), with 77,4%
consulting before 72 hours, and 4 days for group (B) with 66,7% consulting before 72 hours,
Patients consulting early are frequently older, whereas infants tend to drag before diagnosis.The
mean range of hospitalization was 3,5 days in group (A) versus 8 days in group (B).

Among all the children included in the study, the most frequent diagnosis was acute
septicarthritis with a percentage of 80,6% in group (A) and 76,7% in group (B).Similar percentage
were observed among OM cases: 16,1% in group (A) and 16,7% in group (B) had OM. 3,2% of group
(A) had evolved to bone abscess and 6,7% in group (B) with no significant difference.

No significant difference was observed regarding SA locations where the predominant joint
was found to be the knee in both groups, followed by the hip then ankle, in addition to one case
of elbow SA in group (B) only (Table 6).

Regarding OM and bone abscess the predominant location observed in group (A) was the
femur, in group (B) femur represented 57,1% of the OM cases along with other location such as

tibia, feet and arm with 14,3% each (Table 7).

29



Short versus Iong course antibiotic in acute osteomzelitis and arthritis in children: A ErosEective studx

Although Peltolaseries found that long course treatment group was mostly diagnosed with
a hip septic arthritis and the other group had a predominating percentage of knee septic arthritis,
the difference was reported non-significant.

Two equal groups of osteomyelitis and septic arthritis were included in a prospective study

conducted by Vinod and lower limb infections were predominant with no precision for the affected

bone or joint.

Table VI: comparison of affected joint in SA.

Hip Knee Ankle elbow

Our series | GROUP (A) 32% 56% 12,00% -
GROUP (B) 19% 67% 9,50% 4,80%
Peltola Short treatment 30,2% 33,3% 22,2% 4,6%
Long treatment 43,4% 16,4% 23,9% 7,5%

Table VII: comparison of affected bone in OM.
Femur tibia Feet arm
Our series | GROUP A 66,7% 33,3% - -
GROUP B 57,10% 14,30% 14,30% 14,30%

Pain, lameness and fever are the main symptoms reported within all patients, which was
also the case in previous studies [2,7]. However, fever was more present among the group (B) than
group (A) (P value<0,05).

% Biology:
Inflammatory indicators among both groups were with no significant difference, however

higher indicators were observed within patients consulting after 72h as shown in the table below.
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Table VIII: Comparison of inflammatory indicators between group (A) and group (B)

Group (A) Group (B)
Delay before consulting <72 h >72h <72h >72h
WBC maximum rate (/mm 18320 24500 17500 23860
Neutrophils maximum rate (/mm 12350 17460 10740 17453
CRP maximum rate (mg/I) 159,8 207 136 198,8

% Radiology:

Radiological characteristics of both groups were analyzed and abnormal X-rays in group (A)
represented 12,9% of the cases versus 20%in group (B) with no significant disparity. We observed
that X-rays redeemed normal in most cases consulting before 72h: 3,2% in group (A) and 6,7% in
group (B) versus 9,7% in group (A) and 13,3% in group (B) who consulted after 72h of symptoms.

When suspecting a hip arthritis, a soft tissue ultrasound is always performed to confirm the
diagnosis, however in bone and joint infections affection other location, we perform ultrasound
when suspecting an associated subperiosteal infection.

Ultrasound results among patients with hip SA were not significantly different all the
patients had joint effusion. In addition to that ultrasound showed soft tissue infiltration within
9,7% in group (A) and 13,3% in group (B).

Other studies did not include the type of abnormalities shown in patients’ radiographies
and ultrasound. However, pathological ultrasound represented 90% of the total in Calvo’s study;
they also used MRI as a key diagnostic exam, which was performed in 88% of the cases. Given our

circumstances, it is not possible to perform MRI in Bone and joint infections.
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% Microbiology:

Percentage of sterile culture was significantly higher (P value<0,05) in group (A) (67,7%)

and group (B) (70%). MSSA was the most common germ in both groups, especially among older

children. Gram-negative organisms were also isolated within group(A) with a percentage of 6,4%

and within group (B) with a percentage of 6,7%, mostly within infants.

In the table below, we did a comparison of isolated germs between studies. The type of

infecting pathogens for BJI depends on the age of the child. MSSA remains the most common

pathogen responsible for OAl in older children.

Since the use of penicillin in the early 1940s, BJI caused by MRSA has become an

increasingly common problem [11,12].

Apart from S.aureus, BJI with gram-negative organisms are common in neonates [6].

In children younger than 4 vyears, the reported number of cases of Kingellakingae-

associated BJI has markedly increased since the 1980s. Indeed, several studies have demonstrated

that Kingellakingae has been revealed to be the major bacterial cause of BJI in children aged

between 6 and 48 months [8-10]. This brings a coherent explanation to BJI cases where culture

redeems negative, despite the suggestive clinical exam, collection of blood and joint fluid [2,9,11,

14], it also highlights the importance of polymerase chain reaction (PCR) essays.
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H.Peltola, Finland 2009 Bouchoucha, Tunis Our series
2013
Short course Long course | Group 1 Group 2 | Group A | Group B

S.aureus 55% 61% 44,4% 57% 25,8% 20%
Strepto A 14,2% 10,5% 7,4% - - 3,3%
S.pneumoniae 7,9% 10,5% - - - -
K.kingae - - - - - -
P.aeruginosa - - - - 6,4% 6,7%
N.meningitidis 1,6% 1,5% - - - -
S.acidominimus - - 3,7% -

Table IV: Germ isolation evolution among the years.
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Other 21,3% 16,5% - - - -

Sterile culture Not included | Not included 44 4% 42,3% 67,8% 70%

¢ Therapeutic approach:

% Medical treatment:

The treatment of pediatric BJI before 1980 consisted of a prolonged IV antimicrobial
treatment course. Clinical experience and case series after 1980 documented success with IV
followed by4 to 6 weeks oforal treatment.

In 2009, Peltola provided for a first time a prospective, randomized trial of short
antimicrobial and a retrospective analysis of 131 children with acute BJI, they adopted 10 days of
antibiotic as a short treatment versus 30 days (with 2 to 4 days of IV treatment). In 2013,
Bouchouchaadopted in their series a short treatment consisting of 7 days of IV antibiotic and 14
days as a long course treatment. Thus, no consensus was made about the duration of neither the
short or long course treatment between previous studies [1,5,7].

However,based on our department experience and archives, we adopted empiric treatment
for group (A) counting a maximum of 6 days of IV treatment with a mean of 3,5 days, with a
discharge off the hospital as soon as possible, discharge criteria were: decreasing symptoms,
apyrexia and CRP<20 or significant decrease in CRP kinetic, followed by 3 weeks of oral therapy.
For group (B), we adopted a 7 to 10 days of IV treatment with a mean of 8 days, despite their quick

response to treatment, followed by 4 to 6 weeks of oral antibiotic.

« Surgical treatment:

Surgical approach was kept to a minimum, arthrotomy was performed on 29% in group (A)
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and 33,3% in group (B). All the patients presenting a bone abscess encountered bone trepanation.

+ Evolution and complications:

The slightest flaw in the management of BJI in children can lead to irreversible sequelae.
For this reason, we insist on close and strict follow up for all our patients and program a checkup
at 1 month, 3 months, 6 months and 1 year.

During the included period, we searched for relapse, stiffness, residual dysfunction, growth
disturbance, ankylosis, chronic Bjlor other clinically significant sequelae. Immediate complications
occur during hospitalization, complications that occur before 3 months checkup were considered

mid-term sequelae and the ones occurring after 3 months were considered long-term sequelae.

« Immediate complications:

All the patients responded well to the treatment without any complication during their stay

at the hospital.

The mean range of apyrexiabefore discharge was 1,5 day in group (A) and 4 days in group
(B), clinical improvement was marked at a mean range of 3,5 days in group (A) and 4 days in group
(B). CRP decreased by 54% on the second day in group (A) and by55,1% in group (B). 67,7% of the
patients were discharged by day 3; 22,5% by day 4 and 9,7% by day 6. All the patients in group (B)

were discharged afternormal CRP rate.

% Mid and long term follow up:
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The mean range of follow up for all the patients was 9 months, with a minimal follow up of
6 months after discharge.Given the period of the study, we couldn’t include a 1 year checkup to
12 patients.

All the patients included came back for a first and thirdmonth check-up with a recent CBC,
ESR levels and radiography; for the following check-ups, given our circumstances, patients were
seen first for clinical examination, then para-clinical essay is demanded if needed.

In the first month follow up, one 10 years old patient from group (A) diagnosed with ankle
arthritis relapsed with pain and swelling in the same joint previously treated, they admitted cutting
off oral antibiotic. In group (B), one patient diagnosed with knee SA relapsed in the same joint.
Occasional joint pain was reported by patients from both groups without any functional disability.
In addition to that, one case of treatment allergy was reported in group (B) that needed an
antibiotic swap.

All the patients, both groups combined, showed complete remission during their last check
up and no complication was observed.

In Peltola’s series that includes 114 cases, follow ups were programmed at 2 weeks, 3
months and 1 year. At 3 months, two patients mentioned local pain during exercise. One patient
in the long course treatment relapsed in the same joint and recovered fully after a second short
treatment. At 1 year checkup, three patients had complications. Apart from the patients who
relapsed,there was no precision at whether those patients had short or long course
treatment.Peltola et al reported that the patients had full remission during their last checkups.

Timsit carried a study in infant orthopedic department in Rabat in 2005, in their series 5
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patients relapsed: One with femur OM while on antibiotic treatment, 3 patients whom had knee SA
and one patient with ankle SA that evolved to a tibia bone lysis. An irregularity of the superior
epiphyseal femoral nucleus has been observed following hip arthritis in a child with sickle cell
disease. Long-term sequelae in El Hamri’'s study [2] were observed within 5 patients,2 cases of SA
and 3 cases of OM.

Overall, our groups appear to be homogenous, which allowed us to compare the groups
without bias. We can deduct that low rates of sequelae are observed among several studies
regardless of the duration of treatment, and the short course treatment is as effective and safe as

the long course treatment.

Table X: comparison of sequelae between our series andPeltola’sstudies.

Immediate Full remission
sequelae Mid-term sequelae Long-term sequelae | At 1 year follow-
(<3 months) (>3months) up
Peltola - 2,63% 3,50% 100%
Our series
Group (A) - 9,7% - 100%
Group (B) - 10% - 100%

¢ Cost-effectiveness comparison:

To evaluate the cost-effectiveness of short versus long course treatment, we compared the

hospitalization and medication costs for both protocols.
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Hospitalization forone patient costs 150 dirhams per day. The total expense for short stay
(2 to 6 days) costs from 300 dirhams to 900 dirham, whereas a long stay (7 to 10days) costs
between 1050 dirhams to 1500 dirhams. Thus the short protocol can save 600 to 750 dirhams. In
addition to that, short hospitalization allows to release hospital beds rapidly.

The cost of IV treatmentcan cost from 50 dirhams per day for a newborn to 223 dirhams
per day for a 16 years old patient. For a short stay, the cost of IV medication may vary from 100 to
1338 dirhams, whereas for long stays (7 to 10 days) it may vary from 350 to 2330 dirhams. Other
than that, an average of two CBC (70 dhs) and CRP (110 dhs) are demanded for short course
treatment versus 4 for long course treatment. There are other expenses on behalf of the patient’s
family (accommodation for the other parent, hygiene, personal needs...) that could not be exactly
calculated.Therefore,the total cost of short hospital stay can save from 610 to 1352 dirham per
patient.

Regarding oral antibiotic, and depending on the weight and age of the child, the price of
amoxicillin clavulanate may vary from 70 to 168 dirhams. A 3 weeks treatment costs the family
210 to 504 dirhams, while a 4 to 6 weeks treatment can cost up to 280 to 1008 dirhams. The cost
difference between the two protocols varies from 70 to 504 dirhams.

Overall, it is evident that shorter hospitalization is less expensive than long stays, not only
for the patient’s family but also on behalf the hospital and that can only confirms the cost

effectiveness of short course treatment.
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Although BJI is no longer associated with significant mortality, it may lead to severe
complications if not treated well; for this reason, aggressive treatment was adopted both medical
and surgical.However, the relevance of these recommendations are questioned, also previous
studies demonstrated the effectiveness and safety of short course treatment. The finding of our
present study is consistent with the reported series where it appears to be:

Firstly, a short course treatment is as effective as a long course treatment and does not
cause more complications. In addition to that, short course treatment allows a significant cost
saving, as well as more hospital room disposal and psychological comfort for the children along
with their families, it also allows to avoid healthcare-associated infections (HAI). Therefore, we
recommend a short treatment approach with early transitioning to oral therapy as soon as the
fever is gone and CRP<20 or a significant decrease in CRP kinetic.

Secondly, the key remains to be prevention by early recognition and treatment, this can
only be achieved by educating the families, continuous training of health professionals, along with
promoting family medicine besides easy access to health care especially in isolated and rural

areas.
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Bone and jointinfections of childhood are frequent in low-income countries, and even
though they are no longer related to high mortality risk, OM and SA can be devastating if not
treated well.In our country, they still pose a major diagnostic and therapeutic problem due to late
consulting, self-medicating and resorting to traditional medicine. A continuous challenge is to
introduce simple, affordable and effective treatments especially for resource-poor settings. Along
with that, promoting and providing easy access to health care is a major key to early diagnosis
that will result in better outcomes.

Therefore, in the past few years and following the recommendations of early transitioning
to oral antibiotics, we adopted a protocol consisting in a short IV treatment, we discharged the
patient as soon as the fever was gone and CRP<20mg/I with a maximum of 6 days, followed by 3
weeks of oral therapy and close follow up. Patients treated for short courses had good outcomes.

Contrary to expectations and local protocols, many patients are still treated with
conventional long coursetreatment, this prolongation is indeed multifactorial.

The low rate of complications within our series along with literature review increases
evidence of the efficacy and safety of short course treatment for acute, uncomplicated OM or SA in
children suggests that this could be accepted as the standard treatment.

As a conclusion, we must say that short course treatment of uncomplicated cases of bone
and joint infections of childhood is as effective and safe as long course; adopting this protocol has
now became evident besides careful clinical monitoring and close follow up. However, for resistant
germ associated infections, complicated cases orthose with underlying illness, treatment must be

tailored individually.
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Questionnaire

1. Identity

IP adress: Admission date:

Last name: First name:

Age :

Sex: M |:| F |:|
Origin:

Income:

Hospitalizationdays :

2. Motive of consultation

YES NO
Pain : |:| |:|
Lamenes : |:| |:|
;ever : . I:l I:l
ecent trauma :

other:
Delay before consultation :
Diagnosis : SA :l

oM [

BA [ ]

3. Medicalhistory :

Vaccinal statut

Medical history

Similar history

Surgical procedure
Medicationintakebefore admission :

4. Clinical exam :

Clinicalsigns : Collection |:| DGC: |:|

5. Paraclinical exams :
e Radiology :
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X-ray: YES NO
Normal |:|

Observed anomalies
Soft tissues edema
Demineralization
Metaphyseal geods
Joint pinching
periosteal reaction
(@ 11 5 V=T TSR SU SRRt

1

Ultrasound :

Normal :l
Observed anomalies

Joint effusion :l
Periostealdetachment :l

Soft tissue infiltration

Scintigraphy :

Not performed

Normal YES
Observed aNOMAlIES........cciiieiireceee ettt st e s s et s s et st b aen
MRI:

Not performed |:|
Normal YES |:|
(0] o1y V7o BT oY o = 11T OO

e biology:
*Hématology
WBC : PN : CRP: Procalcitonin :
*Microbiology
Puncture |:|
Synovial biopsy |:|
Hemoculture |:|
Other foyer:
*Responsible Germ
Not isolated |:|

6. Treatment
a- Médical :
*Antibiotic
Monothérapy : DOSE....overerierierirereeee e
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Bithérapy : DOSE....veeeerrer et
Transition to oral therapy in day :....cccoeeeeveee e
antibiotic v DOSE...ueieireierirree e

*Immobilization : plaster |:| traction |:|

*surveillance of medical treatment

CliNICal IMPIOVEMENT ... sttt et e e ste s teetesas e s et aesbestenseneesesstesbeaneansessens
(oY or= 1 I = g TSRO
FAN oYL = T o L] =LY
Biology : CRP 1 CRP 2

CRP3 CRP 4

b- Surgicalapproach :
Joint puncture

Arthrotomy
Drainage chirurgical

Bonetrepanation

7. Evolution
Clinicalexamination WBC ESR X-ray

1 month

3 months

6 months

1 year

Recidivism
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Abstract

Bone and joint infections present frequently in pediatric emergency departments and occur
most commonly in toddlers and young children, it is potentially deadly and may cause functional
disabilities.Early diagnosis of acute osteomyelitis and arthritis is difficult and should always be
suspected when clinical signs are suggestive. BJI require an urgent medical treatment with possible
need of a surgical intervention

Optimal empiric therapy after appropriate cultures continues to be intravenous
treatment.After the patient has clinically improved and has decreasing inflammatory markers,
conversion to oral antibiotics should occur. Current recommendations are 3 weeks of oral
antibiotic treatment compared to the 4 to 6 weeks previously adopted.

We conducted a prospective comparative study of children treated for bone and joint
infections. The aim of this study was to evaluate the results of two antibiotic therapy protocols for
acute osteomyelitis and arthritis with different durations of treatment. Patients in group (A)
received 2 to 6 days of intravenous antibiotics followed by 3 weeks of oral antibiotic, whereas
patients in group (B) received 7 to 10 days followed by 4 to6 weeks therapy. Treatment redeemed
effective if there were no signs of recidivism or chronic BJI at the last follow-up. Sixty-one patients
were included in the study (Group (A):31, Group (B):30). The mean range of age was 6 years; knee
SA was the most common diagnosis among both groups. The mean range of hospitalization in
group (A) was 3,5 days versus 8 days in group (B). One patient in each group showed recidivism in
first month check-up. However, all the patients showed full remission in their last follow up.

The analysisof the epidemiological, clinical and paraclinicalcharacteristics did not show any
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significant difference between two groups, thus allowing us to compare the effectiveness of both

protocols.

After a mean follow-up of 9 months (1 month to 1 year), none of the patients in either
group showed signs of recidivism nor long-term complications.

In conclusion, a shortened treatment of 2 to 6 days of intravenous antibiotic followed by 3
weeks therapy is as effective and safeas a longer treatment, not only that, but it is also more cost
effective and provides several advantages for both the patient and hospital management. Finally,
the key remains to be prevention by early recognition and treatment, this can only be achieved by
educating the families, continuous training of health professionals, along with promoting family

medicine besides easy access to health care especially in isolated and rural areas.
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Résumé

Les infections ostéoarticulaires sont fréquentes dans les services d'urgence pédiatriques et
surviennent le plus souvent chez les jeunes enfants, elles sont potentiellement mortelles et
peuvent entrainer des incapacités fonctionnelles. Le diagnostic précoce de I'ostéomyélite aigué et
de l'arthrite est difficile et doit toujours étre suspecté lorsque les signes cliniques sont évocateurs.
Les IOA nécessitent un traitement médical urgent avec une éventuelle intervention chirurgicale.

Le traitement empirique optimal apres des cultures appropriées continue d'étre le
traitement intraveineux. Une fois que le patient s'est amélioré sur le plan clinique et que les
marqueurs inflammatoires diminuent, la conversion aux antibiotiques oraux doit avoir lieu. Les
recommandations actuelles sont de 3 semaines d'antibiothérapie orale contre 4 a 6 semaines
précédemment retenues.

Nous avons mené une étude prospective comparative d'enfants traités pour des infections
ostéoarticulaires. Le but de cette étude était d'évaluer les résultats de deux protocoles
d'antibiothérapie pour I'ostéomyélite aigué et l'arthrite avec différentes durées de traitement. Les
patients du groupe (A) ont recu 2 a 6 jours d'antibiotiques par voie intraveineuse suivi de 3
semaines d'antibiotiques par voie orale, tandis que les patients du groupe (B) ont recu 7 a 10 jours
de taitement intraveineux suivi de 4 a 6 semaines de traitement. Traitement est déclaré efficace s'il
n'y a eu aucun signe de récidive ou d'infection chronique au dernier suivi. Soixante et un patients
ont été inclus dans I'étude (Groupe (A) : 31, Groupe (B) : 30). La moyenne d'age était de 6 ans;
L'arthrite du genou était le diagnostic le plus courant dans les deux groupes. La durée moyenne

d'hospitalisation dans le groupe (A) était de 3,5 jours contre 8 jours dans le groupe (B). Un patient
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de chaque groupe a récidivé lors de I'examen du premier mois. Cependant, tous les patients ont

montré une rémission complete lors de leur dernier suivi.

L'analyse des caractéristiques épidémiologiques, cliniques et paracliniques n'a pas montré
de différence significative entre les deux groupes, nous permettant ainsi de comparer l'efficacité
des deux protocoles.

Aprés un suivi moyen de 9 mois (1 mois a 1 an), aucun des patients des deux groupes n'a
présenté de signes de récidive ni de complications a long terme.

En conclusion, un traitement raccourci de 2 a 6 jours d'antibiotique intraveineux suivi d'une
thérapie de 3 semaines est aussi efficace et slr qu’un traitement plus long, non seulement cela,
mais il est également plus rentable et offre plusieurs avantages a la fois pour le patient et la
gestion de I'hopital. Enfin, la clé sera toujours la prévention par un dépistage et un traitement
précoce, cela ne peut étre réalisé qu'en éduquant les familles, en formant continuellement des
professionnels de la santé, en promouvant la médecine familiale en plus d'un acces facile aux

soins de santé, en particulier dans les zones isolées et rurales.
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