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ORTHOPAEDIC ANTIBIOTIC PROTOCOL

	I. 
Prophylactic Antibiotic Therapy is mandatory in all MSF Surgical Missions.

II. 
Treatment Guideline for Early Infection after Osteosynthesis (Acute Implant-related         Osteitis): Available for all Orthopedic Surgery MSF Settings (ex-Haïti, Port Harcourt)

III.      Treatment Guideline for Late Infection (Chronic Osteomyelitis): Available for Specialized MSF Missions: Reconstructive Surgery, Amman, Mehran, and for all MSF Settings as a Help Guide



I. 
Prophylactic Antibiotic Therapy

1.
Internal fixation, closed fracture

	Usual Organisms: Gram-Positive bacteria (S. epidermidis, S. aureus)

	Antimicrobial prophylaxis
	Cephazoline
	2 g IV at induction of anaesthesia plus additional dose of 1 g intraoperatively, when surgery is prolonged (> 4 hours)


2.
Type I and II open fracture
	Usual Organisms: Gram-Positive and aerobic Gram-Negative bacteria

	Antimicrobial prophylaxis

for 48 hours
	Cephazoline

+
	2 g IV  every 12 hours (= 4 g/day) immediately upon admission

	
	Gentamicine
	4 mg/kg/day (give by slow IV push over 30 minutes)


3.
Type III open fracture
	Usual Organisms: Mixed aerobic and anaerobic Gram-Negative and Gram-Positive bacteria

	Antimicrobial prophylaxis

for 72 hours
	Cephazoline

+
	2 g IV  every 12 hours (= 4 g/day) immediately upon admission

	
	Gentamicine

+
	4 mg/kg/day (give by slow IV push over 30 minutes)

	
	Metronidazole
	500 mg IV every 8 hours


Subsequently, depending on clinical course:

	Amoxicillin / clavulanic acid

+
	1 g IV  4 times daily (= 4 g/day)
	3-5 days

	Gentamicine
	1 mg/kg IV   every 12 hours (= 2 mg/kg/day)
	3-5 days


Comments: Never substitute oral agent for intravenous therapy. 

II.
Treatment Guideline for Early Infection after Osteosynthesis
This guideline can be modified according to local resistances patterns. The treatment is surgical and medical.

A. 
EmpiricAL treatment:  Start immediately Post-OP

The patient will require Operative Intervention ASAP with exploration, culture of deep tissue and fluid collections, debridement and wash-out. During the pending time waiting for antibiograme results, empirical antibiotic therapy can begin promptly until organism identification and resistance testing are finalized. Then treatment is adjusted once microbiology is reported.

Removal OR retention of device will be determined by patient status, extent of infection, status of fixation device and orthopaedic surgeon advice. Retention may be necessary, assuming the fixation device is not loosened. Fracture stabilization is essential for infection control.

Most acute surgical infections are caused by Staphylococci (and occasionally by Gram-Negative enterics) and therefore therapy directed against Staphylococcus aureus (and Gram-Negative enterics) can begin as the result of culture and sensitivity test is awaited.

1. 
In contexts where Methicillin-Sensitive Staphylococcus aureus (MSSA) is most prevalent

	Cloxacilline

+
	IV 150 mg/kg/day (= 50 mg/kg every 8 hours).

Cloxacilline can be changed for Cephazoline 4 g/day if penicillin hypersensitivity

	Gentamicine
	4 mg/kg/day.

Give by slow IV push over 30 minutes


2. 
In contexts where Methicillin-Resistant Staphylococcus aureus (MRSA) represents more than 20% of Staphylococci

	Vancomycine

+
	IV  25 mg/kg every 12 hours. IV over 60 minutes

	Gentamicine
	4 mg/kg/day.

Give by slow IV push over 30 minutes


Comment: Be aware that you will increase renal toxicity
B. 
Long-term antibiotic therapy will depend upon the final organism identification and the antibiogram

1.
Staphylococcus aureus

At minimum, 2 weeks of intravenous antibiotics are recommended for sub-facial S. aureus surgical site infection before switching to an extended 2-3 months course of oral antibiotics. 

Depending on resistance patterns, potential oral combinations include:

1. Ciprofloxacin 750 mg x 2 daily PO and Rifampicine 600 mg/day

2. Cotrimoxazole 1 DS (double-strength) tablet every 8 hours and Rifampicine 600 mg/day

3. Clindamycine 600 mg x 4 daily PO and Rifampicine 600 mg/day

2. 
Enterobacteriaceae (E. coli, Klebsiella species, and Proteus species), Pseudomonas

You can rely on Chronic Osteomyelitis Protocol and anticipate less drug resistance

III. 
Treatment Guideline for Late Infection 
This protocol has been elaborated following MSF Amman Orthopaedic and Reconstructive Surgery Mission; it results from the contributions of Dr. Sophie Abgrall, specialist in Infectiology at Avicenne Hospital (APHP) in Paris, Nikki Blackwell, anaesthesiologist and responsible for Infectology in Amman and Mehran and Delphine Poussin.

The foundation of treatment for Chronic Osteomyelitis is adequate Surgical Debridement. Nevertheless antibiotic therapy plays an important adjunctive role in achieving successful outcomes.

· General rules:

· No antibiotic before organism(s) identification, culture and sensitivity tests;

· As large and thorough surgical debridement as necessary, with strict cleaning of the wound;

· Fracture immobilization: almost always with external fixation;

· Aerobic and anaerobic cultures of bone and/or soft tissue or liquids:

· On Portagerm®, for solids

· On blood culture mediums, for liquids

Ideally, culture should be started within 4 hours after surgery. If not, samples should be kept in a fridge (4°C) for a maximum duration of 48 hours if a reliable result is expected. Anaerobic cultures into anaerobic transport system, transport time ( 2 h, room temperature.

· No clinical, biological or radiological exam allows early interruption or alleviation of the treatment: treatment duration is stated from the beginning. The only criteria for success is no infection after the end of the treatment and 2 years follow up.
· The following protocols are designed to guide antibiotic choice on the ward, according to the results of culture and sensitivity. 

· If you are unsure about which antibiotic regime to choose, ask for help! 

· If the Medical Director can not assist you, they will contact the Regional Medical Coordinator, and if necessary, the case can be discussed with Dr. S. Abgrall in Paris.

Summary 

1. Mandatory investigations and monitoring

2. Staphylococcus aureus (MSSA)
3. Staphylococcus aureus (ORSA/MRSA)
4. Streptococcus or Enterococcus
5. Enterobacteriaceae i.e. E. coli, Klebsiella sp (non ESBL), Proteus mirabilis
6. Enterobacteriaceae from ESCPPM Group = Enterobacter sp, Serratia sp, Citrobacter sp, Proteus vulgaris, Providencia sp, Morganella sp.
7. ESBL – producing organisms (eg, E. coli, Proteus sp, Klebsiella sp, Resistant to Ceftazidime, Ceftriaxone)
8. Acinetobacter baumanii
9. Pseudomonas aeruginosa
10. Stenotrophomonas maltophilia
11. Anaerobes
MSSA : Methicillin-sensitive Staphylococcus aureus

MRSA : Methicillin-resistant Staphylococcus aureus
ORSA : Oxacillin-resistant Staphylococcus aureus

ESBL : Extended spectrum beta-lactamases

1.
Mandatory investigations and monitoring

· The total course of treatment is 6 – 12 weeks :

· Usually 4-6 weeks bi-antibiotherapy followed by 6-8 weeks single agent antibiotherapy)

· When validity of bacteriology results is uncertain, initial IV treatment during 2-3 weeks is preferable

· The antibiotics used to treat Osteomyelitis have significant side-effects and regular laboratory monitoring is essential

· ALL PATIENTS SHOULD HAVE:

· ESR, CRP, FBC: Pre-operatively

· Renal & Liver function: Prior to starting Antibiotic Therapy

· The following investigations should be performed weekly while the patient is on antibiotics (regardless of whether they are an Inpatient, Outpatient or have returned home to Iraq to complete their course of antibiotics): ESR, CRP, FBC, Renal § Liver function

SPECIAL CASES

· Patients receiving Linezolid treatment are at risk of thrombocytopenia and should have a full blood count performed weekly for the duration of their treatment. They are also at risk of peripheral neuropathy and should have regular clinical examination. Maximal duration of treatment: 28 days.

· Patients receiving Colistin therapy are at risk of renal impairment and should have their renal function monitored twice a week.

· Patients being treated with Gentamicine or Amikacin should have the trough drug level measured after the third day of treatment and weekly thereafter if the level is within the acceptable range. They should also have renal function monitored twice a week

	Linezolid
	=> FBC
	weekly

	Colistin
	=> Renal Function



	Twice Weekly

	Gentamicine or Amikacin
	=> Renal Function



	Twice Weekly

	
	=> Gentamicine / Amikacin 

Through medication level 
	After Third Day, then 

Weekly if Level Satisfactory

	All doses should be adjusted to a  mg/kg/dose BASIS for children


2.
 Staphylococcus aureus, sensitive to Oxacillin or Methicillin (MSSA)

Phase 1: 
WEEKS 1 to 6 ( Two Antibiotics.

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Gentamicine for more than 15 days.

	Cloxacilline

+
	IV
	2 g x 4 (8 g total). Children: 150 mg/kg/day in 3 to 4 infusions

	Gentamicine
	IV
	4 mg/kg x 1 (30 minute infusion)


THEN ( two from the list below  (depending on the organism sensitivity results)

	Rifampicin
	PO
	600 mg x 2  Should never be used alone. Children: 10 mg/kg x 2

	Check liver function tests – Before starting treatment then weekly; review antibiotic choice if rising


	Clindamycine
	PO
	600 mg x 4 (if Erythromycin and Clindamycine sensitive). Children: 30 mg/kg/day

	Can cause severe diarrhoea due to an overgrowth of Clostridium difficile; review and consider stopping the antibiotic if this develops; send a stool specimen for a C. difficile toxin test if there is any doubt


	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If Ofloxacin can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for P. aeruginosa infection


	Cotrimoxazole
	PO
	800 mg sulfamethoxazole/ 160 mg trimethoprim x 3, 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP.


	Fusidic acid
	PO
	500 mg x 3. Should never be used alone. Children: 50 mg/kg/day


	Fosfomycin
	IV
	4 g x 4.  Should never be used alone. Consider if polymicrobial infection. Children: 200 mg/kg/day


	Cloxacillin
	IV
	2 g x 4 (8 g total). NEVER as oral antibiotic. Children: 150 mg/kg/day in 3 to 4 infusions.


Phase 2: 



WEEKS 7 to 12 ( ONE Antibiotic

	Clindamycine
	PO
	600 mg x 4 (if Erythromycin and Clindamycine sensitive). Children: 30 mg/kg/day

	Can cause severe diarrhoea due to an overgrowth of Clostridium difficile; review and consider stopping the antibiotic if this develops; send a stool specimen for a C. difficile toxin test if there is any doubt


or
	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If Ofloxacin can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for P. aeruginosa infection


or

	Cotrimoxazole
	PO
	800 mg sulfamethoxazole/ 160 mg trimethoprim x 3, 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP.


or

	Cloxacilline
	PO
	2 g x 4
Oral Cloxacillin is not well absorbed, so choose this only when Clindamycin, Cotrimoxazol or Ofloxacin can not be used. 

Children: 150 mg/kg/day

	Should usually not be used orally, but if no other oral antibiotic is available and if intravenous infusion is not possible, Cloxacillin can only be used orally for long-term suppressant treatment of osteomyelitis. 

Liver function tests must be monitored regularly to look for drug induced hepatitis, FBC also. If liver function tests are rising, review choice of antibiotic.


3.
Staphylococcus aureus resistant to Oxacillin or Methicillin (ORSA/MRSA)

Phase 1: 



WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Gentamicine for more than 15 days.

	Teicoplanin, or
	SC
	12 mg/kg every 12 hours for the first 5 doses, then 12 mg/kg/day

	Vancomycin
	IV
	Loading dose 15mg/kg followed by 40mg/kg/24hs given continuously or, if not possible, in 4 divided doses (infused over 2 hours)

	Plus (+)

	Gentamicine 
	IV
	4 mg/kg x 1 (30 minute infusion)


THEN ( two from the list below (depending on the organism sensitivity results)

	Rifampicin
	PO
	600 mg x 2 (if sensitive). Should never be used alone, Children: 10 mg/kg x 2


	Fusidic acid
	PO
	500 mg x 3 (if sensitive). Should never be used alone, Children: 50 mg/kg/day


	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3  (if sensitive) 

Consider if polymicrobial infection, Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


	Clindamycin
	PO
	600 mg x 4  (if Erythromycin and Clindamycin-sensitive), Children: 30 mg/kg/day


	Linezolid
	PO
	600 mg x 2. No longer than 4 weeks. Not with Glycopeptides (i.e. Vancomycin/Teicoplanin). Children: 30 mg/kg/day


	Teicoplanin or
	SC
	12 mg/kg every 12 hours for the first 5 doses, then 12 mg/kg/day

	Vancomycin
	IV
	Loading dose 15 mg/kg followed by 40mg/kg/24 hs given continuously or, if not possible, in 4 divided doses (infused over 2 hours)


	Forsfomycin
	IV
	4 g x 4.  Should never be used alone. Consider if polymicrobial infection. Children: 200 mg/kg/day


Comment: MRSA is usually resistant to Ofloxacine and Ciprofloxacin, so these should not be used for treatment

Phase 2: 



WEEKS 7 to 12 (10 weeks) ( except LINEZOLID during 4 weeks, then cease. 

Preferably a single oral antibiotic from the list below, according to the sensitivities of the organism, EXCEPT Rifampicin and Fusidic Acid which must always be given together or with another antibiotic.

	Linezolid
	PO
	600 mg x 2. No longer than 4 weeks. Not with Glycopeptides (i.e. Vancomycin/Teicoplanin). Children: 30 mg/kg/day


or

	Cotrimoxazole
	PO
	800 mg sulfamethoxazole/ 160 mg trimethoprim x 3. Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


or, if there is no alternative available then use Teicoplanin as follows: 

	Teicoplanin
	SC
	12 mg/kg every 12 hours for the first 5 doses, then 12 mg/kg/day


or

	Rifampicin
	PO
	600 mg x 2 (if sensitive). Should never be used alone. Children: 10 mg/kg x 2

	plus (+)

	Fursidic acid
	PO
	500 mg x 3 (if sensitive). Should never be used alone. Children: 50 mg/kg/day


4.
Streptococcus or Enterococcus

Phase 1: 



WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Gentamicin for more than 15 days.

	Amoxicillin
	IV
	3 g x 4. Children: 200 mg/kg/day

	plus (+)

	Gentamicin
	IV
	4 mg/kg x 1 (30 minute infusion)


It is only necessary to give Gentamicin for the first 7 days or less if no clinical sepsis, then continue with further 1 week of IV Amoxicillin before moving to oral single agent treatment
THEN  (two from the list below (depending on the organism sensitivity results)

	Amoxicillin
	IV
	3 g x 4. NOT for Enterococcus faecium. Children: 200 mg/kg/day


	Rifampicin
	PO
	600 mg x 2 (if sensitive) Should never be used alone. Children: 10 mg/kg x 2


	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3  if sensitive. 

Never for Enterococcus. Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


	Clindamycin
	PO
	600 mg x 4 (if Erythromycin and Clindamycin-sensitive) 

Never for Enterococcus. Children: 30 mg/kg/day


	Teicoplanin
	SC
	12 mg/kg every 12 hours for the first 5 doses, then 12 mg/kg/day

FOR Enterococcus Faecium


Piperacillin, Piperacillin/Tazobactam, Imipenem are sensitive (in case of polymicrobial infection with gram-negative organisms). However, be very cautious about Enterococcus faecium that is mostly resistant to Ampicillin and will also be resistant to Piperacillin/Tazobactam and should be treated with a Glycopeptide. SEEK HELP IF YOU ARE UNSURE. 

See below for dosages

Phase 2: 



WEEKS 7 to 12 ( ONE Antibiotic

	Amoxicillin
	PO
	2 g x 3 (= 6 g total)


or

	Clindamycin
	PO
	600 mg x 4 (if Erythromycin and Clindamycin-sensitive) Never for Enterococcus. Children: 30 mg/kg/day


or

	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 (if sensitive) 

Never for Enterococcus. Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


or

	Teicoplanin
	SC
	12 mg/kg every 12 hours for the first 5 doses, then 12 mg/kg/day

FOR Enterococcus Faecium. Consider if polymicrobial infection with MRSA.


or
	If Gram-Negative resistant organisms are associated, Streptococcus and Enterococcus will usually be sensitive to Piperacillin/Tazobactam, in the case of very resistant Gram-Negative organisms to Imipenem. However, be very cautious about Enterococcus faecium that is mostly resistant to Ampicillin and will also be resistant to Piperacillin/Tazobactam and should be treated with a Glycopeptide such as Vancomycin.


SEEK HELP IF YOU ARE UNSURE.

5.
Enterobacteriaceae i.e. E. coli, Klebsiella sp (non ESBL), Proteus mirabilis

Phase 1: 



WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Amikacin for more than 15 days.

	Ceftriazone
	IV
	2 g x 2. Children: 50 mg/kg.

	If Ceftriaxone can not be obtained, Cefotaxime  IV 2 g x4 (children: 150 mg/kg) can be used


plus (+)

	Amikacin
	IV
	15 mg/kg x 1 (30 minute infusion)

	If Gram-Positive infection associated and if sensitive, use GENTAMICIN  IV  4 mg/kg x 1 (30 minute infusion)


THEN 
( two from the list below (depending on the organism sensitivity results)

	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 if sensitive. 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


	Fosfomycin
	IV
	4 g x 4.  Should never be used alone. Consider if polymicrobial infection. Children: 200 mg/kg/day


	Colistin
	IV
	3 millions units x 3 (if sensitive). Proteus, Providencia, Serratia always resistant. Consider if polymicrobial infection. Children: 100 000 units/kg/day


	If Gram-Positive organisms or resistant Gram-Negative organisms are associated, PIPERACILLIN (4g x 4), Piperacillin/ TAZOBACTAM (4g x 4), or IMIPENEM in case of very resistant Gram-Negative organisms can be used. See below for dosages


Phase 2: 

WEEKS 7 to 12 ( ONE Antibiotic

	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 if sensitive. 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


6.
Enterobacteriaceae from ESCPPM Group: Enterobacter sp, Serratia sp, Citrobacter sp, Proteus vulgaris, Providencia sp, Morganella sp
ESCPPM organisms are ALL automatically resistant to cephalosporins (i.e. cefazolin, ceftriaxone) even if they are reported as being sensitive on the laboratory report. It is very important not to fall into this trap.

Phase 1: 



WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Amikacin for more than 15 days.

	Cefepime
	IV
	2 g x 3  (30 minute infusion). Children: 100 mg/kg/day


plus (+)

	Amikacin
	IV
	15 mg/kg x 1 (30 minute infusion)

	If Gram-Positive infection associated and if sensitive, use GENTAMICIN  IV  4 mg/kg x 1 (30 minute infusion)


THEN ( two from the list below (depending on the organism sensitivity results)

	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 if sensitive. 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


	Fosfomycin
	IV
	4 g x 4.  Should never be used alone. Consider if polymicrobial infection. Children: 200 mg/kg/day


	Colistin
	IV
	3 millions units x 3 (if sensitive). Proteus, Providencia, Serratia always resistant. Consider if polymicrobial infection. Children: 100 000 units/kg/day


	If Gram-Positive organisms or resistant Gram-Negative organisms are associated, Piperacillin/ TAZOBACTAM (4g x 4), or IMIPENEM in case of very resistant Gram-Negative organisms can be used. See below for dosages


Phase 2:
WEEKS 7 to 12 ( ONE Antibiotic
	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


or
	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 if sensitive. 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


Seek advice if the organism you are treating is not sensitive to any of these combinations of antibiotics

7.
ESBL– producing organisms (eg, E. coli, Proteus sp, Klebsiella sp Resistant to Ceftazidime, Ceftriaxone)
Phase 1: 



WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Amikacin for more than 15 days.

	Imipenem
	IV
	2 g x 3. Children: 100 mg/kg/day


plus (+)

	Amikacin
	IV
	15 mg/kg x 1 (30 minute infusion)

	If Gram-Positive infection associated and if sensitive, use GENTAMICIN  IV  4 mg/kg x 1 (30 minute infusion)


THEN  ( two from the list below (depending on the organism sensitivity results)

	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 if sensitive. 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


	Fosfomycin
	IV
	4 g x 4.  Should never be used alone. Consider if polymicrobial infection. Children: 200 mg/kg/day


	Colistin
	IV
	3 millions units x 3 (if sensitive). Proteus, Providencia, Serratia always resistant. Consider if polymicrobial infection. Children: 100 000 units/kg/day


	If Gram-Positive organisms or resistant Gram-Negative organisms are associated, Piperacillin/ TAZOBACTAM (4g x 4), or IMIPENEM in case of very resistant Gram-Negative organisms can be used. See below for dosages


Phase 2:
WEEKS 7 to 12 ( ONE Antibiotic

	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


or
	Cotrimoxazole
	PO
	800 mg Sulfamethoxazole/ 160 mg Trimethoprim x 3 if sensitive. 

Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


Seek advice if the organism you are treating is not sensitive to any of these combinations of antibiotics

8.
ACINETOBACTER  BaumanII 

Automatically resistant to cephalosporins (i.e. cefazolin, ceftriaxone) even if they are reported as being sensitive on the lab report. It is very important not to fall into this trap.
Phase 1:

WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Amikacin for more than 15 days.

	Piperacillin/ Tazobactam
	IV
	Loading dose of 4 g in 60 minute infusion followed by 16 g /24 hours given continuously or, if not possible, in 4 divided doses. Children: 240 mg – 30 mg/kg/day


or

	Imipenem
	IV
	2 g x 3  if resistant Acinetobacter. Children: 200 mg/kg/day

	plus (+)

	Amikacin
	IV
	15 mg/kg x 1 (30 minute infusion)


THEN  ( two from the list below (depending on the organism sensitivity results)

	Piperacillin/ Tazobactam
	IV
	Loading dose of 4 g in 60 minute infusion followed by 16 g /24 hours given continuously or, if not possible, in 4 divided doses. Children: 240 mg – 30 mg/kg/day


	Imipenem
	IV
	2 g x 3  if resistant Acinetobacter. Children: 200 mg/kg/day


	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


	Colistin
	IV
	3 millions units x 3 (if sensitive). Proteus, Providencia, Serratia always resistant. Consider if polymicrobial infection. Children: 100 000 units/kg/day


	Rifampicin
	PO
	600 mg x 2 (if sensitive).  Should never be used alone. Children: 10 mg/kg x 2


Phase 2:
WEEKS 7 to 12 ( ONE Antibiotic

	Piperacillin/ Tazobactam
	IV
	Loading dose of 4 g in 60 minute infusion followed by 16 g /24 hours given continuously or, if not possible, in 4 divided doses. Children: 240 mg – 30 mg/kg/day


	Imipenem
	IV
	2 g x 3  if resistant Acinetobacter. Children: 200 mg/kg/day


	Ofloxacin
	PO
	200 mg x 3. Children: 15 mg/kg/day

	If OFLOXACIN can not be obtained or if polymicrobial infection, CIPROFLOXACIN oral 750 mg x 2 (children: 20 mg/kg/day) can be used but should usually be reserved for Pseudomonas aeruginosa infection


	Colistin
	IV
	3 millions units x 3 (if sensitive). Proteus, Providencia, Serratia always resistant. Consider if polymicrobial infection. Children: 100 000 units/kg/day


Seek advice if the organism you are treating is not sensitive to any of these combinations of antibiotics.

9.
Pseudomonas aeruginosa 

Phase 1: 



WEEKS 1 to 6 ( Two Antibiotics

Ideally recommended for the first two weeks, but if there are no clinical sign of sepsis, then oral antibiotics can be started as soon as possible, according to the antibiogram. Do not use Amikacin for more than 15 days.

	Ceftazidime
	IV
	Loading dose of 2 g in 60 minute infusion followed by 6 g /24 hours given continuously or, if not possible, in 3 divided doses. Children: 25 mg/kg then 100 mg/kg/day


or
	Imipenem
	IV
	2 g x 3  if resistant Pseudomonas. Children: 200 mg/kg/day


plus (+)
	Amikacin
	IV
	15 mg/kg x 1 (30 minute infusion)


THEN ( two for at least 4 weeks (depending on the organism sensitivity results) THEN ONE

	Ceftazidime
	IV
	Loading dose of 2 g in 60 minute infusion followed by 6 g /24 hours given continuously or, if not possible, in 3 divided doses. Children: 25 mg/kg then 100 mg/kg/day


	Imipenem
	IV
	2 g x 3  if resistant Pseudomonas. Children: 200 mg/kg/day


	Ciprofloxacin
	PO
	750 mg x 2 after checking for the sensitivity. Children: 20 mg/kg/day


	Fosfomycin
	IV
	4 g x 4.  Should never be used alone. Consider if polymicrobial infection. Children: 200 mg/kg/day


	Colistin
	IV
	3 millions units x 3 (if sensitive). Proteus, Providencia, Serratia always resistant. Consider if polymicrobial infection. Children: 100 000 units/kg/day


If needed (polymicrobial infection or resistance):

· Piperacillin/Tazobactam, Cefepime, Imipenem

· Fosfomycin, Colistin

But these are complex infections and you should seek advice from the Medical Director.

NOTE that ERTAPENEM is ineffective against Pseudomonas aeruginosa so is not a cause for concern if it is reported as beeing resistant on the laboratory report.

10.
Stenotrophomonas maltophilia

See Antibiogram – only three antibiotics are potentially active

Combination treatment with TWO antibiotics should be used for at least 3 to 4 weeks THEN ONE antibiotic

	Ticarcillin/ Clavulanic acid +
	IV
	5 g x 3. Children: 250 mg/kg/day

	Cotrimoxazole
	PO
	800 mg Sulfamethoxazol/ 160 mg Trimethoprim x 3 . Consider if polymicrobial infection. Children: 60 mg/kg/day SMX / 12 mg/kg/day TMP


or

	Ticarcillin/ Clavulanic acid +
	IV
	5 g x 3. Children: 250 mg/kg/day

	Ciprofloxacin
	PO
	750 mg x 2 after checking for the sensitivity. Children: 20 mg/kg/day


11.
ANAEROBES

	Metronidazole
	PO
	500 mg x 3 /day. Children: 50 mg/kg/day


	Clindamycin
	PO
	600 mg x 4 /day. Children: 30 mg/kg/day
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