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‘Sausage toe’ 
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Illustration reproduced with permission from Clinical Publishing Ltd, Oxford 
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Prospectively.  
 

Osteomyelitis defined histopathologically 
and/or clinically. 

 
Sensitivity of 66%, specificity of 85%, 

positive predictive value of 89%, and a 
negative predictive value of 56%. 
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Who has an osteomyelitis ? 

Butalia et al. Does This Patient With Diabetes Have Osteomyelitis of the  
Lower Extremity?                                 JAMA, February 20, 200 Vol 299 
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Lipsky BA, Berendt AR, Osteomyelitis, Am Coll Phys Medicine 2010 

Method (Grayson, JAMA 1995): 

Interpretation: Key issue  
 is pre-test probability 
 
• Helps R/O DFO when low 
• Helps confirm when high 
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Courtesy: E. Senneville, MD 
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In Which Situations Is Diagnostic Bone 
Biopsy Most Recommended? 

 
• Failure to respond to empiric antibiotic therapy  
• Plan to insert metalware in bone at affected site 
• Desire to use antibiotic agents that may be 

especially effective for osteomyelitis but have a 
high potential for selecting resistant bacteria 
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For MRI,  
Sensitivity of 100%,  
Specificity of 60%,  
Accuracy of 79%,  
PPV of 69%, 
NPV of 100%. 

Symposium zum Diabetischen Fuss 

 

27.Nov. 2015



Radiology. 1997 Jun;203(3):849-55. 
Osteomyelitis of the diabetic foot: MR imaging-pathologic correlation. 

 
Sensitivity 90%; specificity 71%.  
 
 
CONCLUSION 
Marrow edema cannot be reliably distinguished 

from 
osteomyelitis with MR imaging. 
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1. Diabetic foot osteomyelitis is an 
epiphenomena 
 
 
 
2. All osteotis does not heal 
withput reversing its cause 
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Recommandation  IWGDF 2013 

Arterial insufficiency 
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Arteriobrachial index 

Rooke, T. W. et al. "2011 Accf/Aha Focused Update of the Guideline for the Management of Patients with Peripheral Artery 
Disease (Updating the 2005 Guideline): A Report of the American College of Cardiology Foundation/American Heart 
Association Task Force on Practice Guidelines. Catheter Cardiovasc Interv 79, no. 4 (2012): 501-31. 
Wyss, C. R., R. M. Harrington, E. M. Burgess and F. A. Matsen, 3rd. "Transcutaneous Oxygen Tension as a Predictor of Success 
after an Amputation." J Bone Joint Surg Am 70, no. 2 (1988): 203-7. 
 
 
 
 
 

Valors:  
• normal : 1.0-1.3 
• 0.9-0.99  limitated 
• 0.4-0.9  probable obstruction 
• <0.4  obstruction and critical ischemia probable 
 

– No evidence for predicting the amputation level per se Symposium zum Diabetischen Fuss 
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TcPO2 

Utilité clinique de la mesure transcutanée de la pression partielle d’oxygène, Sang Thrombose Vaisseaux. Volume 10, Numéro 
9, 581-5, Novembre 1998, Mini-revues (http://www.jle.com/e-docs/00/03/D0/AA/article.phtml)  
Byrne, P., J. L. Provan, F. M. Ameli and D. P. Jones. "The Use of Transcutaneous Oxygen Tension Measurements in the Diagnosis 
of Peripheral Vascular Insufficiency." Ann Surg 200, no. 2 (1984): 159-65. 
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Amputations at HUG 2004-2014 
Re-amputations according to the prior level  

  Forefoot Syme Leg Knee Calve 
% (n) 13.9 (42) 2.1 (7) 50.8 (154) 9.24 (28) 23.8 (72) 
Hard outcomes 
% (n) 

45.2 (19) 57.1 (4) 22.7 (36) 25.0 (7) 18.1 (13) 
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tcPO2 

Revision / Re-amputation 

No Yes 

>35 15 12 PPV = 56% 

0-34 11 11 NPV = 50% 

Sensibility= 
57.7% 

Specificity = 
47.8% 

Accuracy = 53% 

• Amputations below the ankle: 
–  Stratified between TcPO2 <35 vs. ≥ 35mmHg 
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 Below ankle amputations:  ROC = 0.52 
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Area under ROC curve = 0.5234
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BONE/SERUM RATIO

ANTIBIOTICS  AND BONE PENETRATION 
Landersdorfer CB et al. Clin Pharmacokinet 2009;48:89-124 

 

CA = cancellous 
CO = cortical 
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• Linezolid,  
 - expensive 
 - limited clinical data with RIF 
• Streptogramines 
• Daptomycin,  
 - low activity on adherent bacteria 
• Tigecycline,  
 -  killing activity against adherent SE 4x than 

VANCO 
 - could be combined with RIF 
• Fucidic Acid 
• Minocycline, doxycycline 
• Newer quinolones, 
 - better activity against Staphylococci sp 

than CIPRO 
 -  studied above all in experimental models 

Cliniquement pas supérieur aux vieux antibiotiques ! 
 

Etudes de non-infériorité.  
 

Pas d’étude de supériorité in vivo ! 

Various articles 
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IV antibiotics ?  
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Conterno et al. Cochrane 2008 
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Choice of antibiotic agents 
 Cheap, good oral bioavailability, good bone 

penetration, less side effects, oral 
 

• Clindamycin  3 x 600 mg p.o. 
• Co-trimoxazol 2-3 x 960 mg (Bactrim forte) 
• Augmentin 3 x 625-1000 mg 
• In reserve: Ciprofloxacin 2 x 500-750 mg 
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Duration of antibiotics ? 
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IDSA DFI Guidelines: Revised (2012) 

 

Clinical Infectious Diseases 2012;54(12):132–173 
Published by Oxford University Press on behalf of the Infectious Diseases Society of America 2012.  
DOI: 10.1093/cid/cis346 
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Few literature concernant « recurrence » 
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55 diabetic foot infections, surgery 84% 
2 microbiological assessments:  
On admission, and 1 week later.  
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•  Among 517 episodes of DFI,  
•  Recurrence occurred in 244 (47%)  
•  After a median of 2.4 yrs (range 60 days-5 yrs). 

 
•  Among these 244 recurrences,  
• 157 (64%) had isolates from their wounds that   

were not identified  
• (among the three main pathogens) during the 

preceding episode.  
 

Retrospective study - results 
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64 patients:  median duration of follow-up was 101.8 
weeks 
• Recurrence     4.6% 
• Reulceration   43.0% 
• New osteomyelitis 16.9% 
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L’Itinéraire clinique  
du pied diabétique infecté 
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Etude sur l’intervention vasculaire sur 5 ans 

Echantillon sur 243 hospitalisations 
 
•Nombre bilan angio :    144  (60%) 
•Nombre CT angio :     59    (24%) 
•Nombre colloque vasculaire :     43    (18%) 
•Nombre interventions vasculaires:  36    (15%) 
 
 
Délai admission-demande bilan angio :  médiane  0  jours   (fourchette 0-92 jours) 
Délai demande-bilan angio :   médiane  0  jours   (fourchette 0-29 jours) 
 
Délai bilan angio-CT :   médiane  5 jours    (fourchette 0-38 jours) 
Délai CT-colloque :    médiane  5 jours    (fourchette -1-39 jours) 
Délai colloque-intervention :   médiane  7 jours    (fourchette 1-25 jours) 
 
Délai admission-intervention :  médiane  16 jours  (fourchette 4-24 jours) 
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Prix séjour globaux et durées d’hospitalisation aiguë  

  
2013 

Nombres 
hospitalisations 

Médian prix sejour par cas 
Durée 

d’hospitalisation 

Tous les patients 200 20’206 CHF    (1’407-300'269 CHF) 17 jours (1-190 jours) 

• Sans Caisson 172 18’475 CHF    (1’407-178'322 CHF) 15 jours (1-138 jours) 

• Avec Caisson 38 29'106 CHF    (6’678-300'269 CHF) 36 jours (2-190 jours) 

Ortho 68 28'151 CHF    (5’145-132’731 CHF) 26 jours (2-118 jours) 

Chir cardiovascul. 12 23'384 CHF   (15’393-300'269 CHF) 16 jours (5-111 jours) 

Médecine interne 77 14'553 CHF    (2’636-178’322 CHF) 13 jours (1-100 jours) 

• Angiologie 8 13'892 CHF    (2’636-23'027 CHF) 5 jours (1-63 jours) 

Dermatologie 7 76’041 CHF  (31’815-160'968 CHF) 79 jours (35-130 jours) 
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Median number of surgical interventions :    1 
 
Median duration of antibiotics :           14 days   
Median duration parenteral therapy:           2 days 
 
Broad-spectrum antibiotic use:     92 episodes of 336 (27%)

     

Several period prevalence studies 
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Algorithme IC initial pied diabétique infecté 1/4 
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Algorithme IC initial pied diabétique infecté 4/4 
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Thank you very much for your attention Merci beaucoup !!! 
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Diabetic foot osteomyelitis
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Merci beaucoup. Mesdames, Messieurs. Je suis infectiologue travaillant dans trois services : le service d’orthopédie, des maladies infectieuses est le service de prévention et contrôle de l’infection.
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‘Sausage toe’
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Suggests osteomyelitis (but not conclusive)







Illustration reproduced with permission from Clinical Publishing Ltd, Oxford
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X-ray changes include destruction of the metatarso-phalangeal joint of the great toe associated with lucencies within the soft tissues extending across the second third and fourth toes and irregularity of the head of the second and third metatarsals suggesting associated fracture.











Prospectively. 

Osteomyelitis defined histopathologically and/or clinically.

Sensitivity of 66%, specificity of 85%, positive predictive value of 89%, and a negative predictive value of 56%.
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Who has an osteomyelitis ?

Butalia et al. Does This Patient With Diabetes Have Osteomyelitis of the 

Lower Extremity?                                 JAMA, February 20, 200 Vol 299













Lipsky BA, Berendt AR, Osteomyelitis, Am Coll Phys Medicine 2010



Method (Grayson, JAMA 1995):

Interpretation: Key issue 

 is pre-test probability



Helps R/O DFO when low

Helps confirm when high























Courtesy: E. Senneville, MD
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In Which Situations Is Diagnostic Bone Biopsy Most Recommended?



Failure to respond to empiric antibiotic therapy 

Plan to insert metalware in bone at affected site

Desire to use antibiotic agents that may be especially effective for osteomyelitis but have a high potential for selecting resistant bacteria
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For MRI, 

Sensitivity of 100%, 

Specificity of 60%, 

Accuracy of 79%, 

PPV of 69%,

NPV of 100%.
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Radiology. 1997 Jun;203(3):849-55.
Osteomyelitis of the diabetic foot: MR imaging-pathologic correlation.


Sensitivity 90%; specificity 71%. 





CONCLUSION

Marrow edema cannot be reliably distinguished from

osteomyelitis with MR imaging.
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1. Diabetic foot osteomyelitis is an epiphenomena



2. All osteotis does not heal withput reversing its cause
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Recommandation  IWGDF 2013

Arterial insufficiency
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Arteriobrachial index

Rooke, T. W. et al. "2011 Accf/Aha Focused Update of the Guideline for the Management of Patients with Peripheral Artery Disease (Updating the 2005 Guideline): A Report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. Catheter Cardiovasc Interv 79, no. 4 (2012): 501-31.

Wyss, C. R., R. M. Harrington, E. M. Burgess and F. A. Matsen, 3rd. "Transcutaneous Oxygen Tension as a Predictor of Success after an Amputation." J Bone Joint Surg Am 70, no. 2 (1988): 203-7.











Valors: 

normal : 1.0-1.3

0.9-0.99  limitated

0.4-0.9  probable obstruction

<0.4  obstruction and critical ischemia probable



No evidence for predicting the amputation level per se
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TcPO2

Utilité clinique de la mesure transcutanée de la pression partielle d’oxygène, Sang Thrombose Vaisseaux. Volume 10, Numéro 9, 581-5, Novembre 1998, Mini-revues (http://www.jle.com/e-docs/00/03/D0/AA/article.phtml) 

Byrne, P., J. L. Provan, F. M. Ameli and D. P. Jones. "The Use of Transcutaneous Oxygen Tension Measurements in the Diagnosis of Peripheral Vascular Insufficiency." Ann Surg 200, no. 2 (1984): 159-65.















Amputations at HUG 2004-2014

Re-amputations according to the prior level 

		 		Forefoot		Syme		Leg		Knee		Calve

		% (n)		13.9 (42)		2.1 (7)		50.8 (154)		9.24 (28)		23.8 (72)

		Hard outcomes % (n)		45.2 (19)		57.1 (4)		22.7 (36)		25.0 (7)		18.1 (13)







		tcPO2				Revision / Re-amputation				

						No		Yes		

				>35		15		12		PPV = 56%

				0-34		11		11		NPV = 50%

						Sensibility= 57.7%		Specificity = 47.8%		Accuracy = 53%



Amputations below the ankle:

 Stratified between TcPO2 <35 vs. ≥ 35mmHg





	Below ankle amputations:  ROC = 0.52
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ANTIBIOTICS  AND BONE PENETRATION
Landersdorfer CB et al. Clin Pharmacokinet 2009;48:89-124


CA = cancellous

CO = cortical
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Linezolid, 

	-	expensive

	-	limited clinical data with RIF

Streptogramines

Daptomycin, 

	-	low activity on adherent bacteria

Tigecycline, 

	- 	killing activity against adherent SE 4x than VANCO

	-	could be combined with RIF

Fucidic Acid

Minocycline, doxycycline

Newer quinolones,

	-	better activity against Staphylococci sp than CIPRO

	- 	studied above all in experimental models

Cliniquement pas supérieur aux vieux antibiotiques !



Etudes de non-infériorité. 



Pas d’étude de supériorité in vivo !

Various articles





IV antibiotics ? 
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Conterno et al. Cochrane 2008
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Choice of antibiotic agents

	Cheap, good oral bioavailability, good bone penetration, less side effects, oral



Clindamycin  3 x 600 mg p.o.

Co-trimoxazol 2-3 x 960 mg (Bactrim forte)

Augmentin 3 x 625-1000 mg

In reserve: Ciprofloxacin 2 x 500-750 mg
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Duration of antibiotics ?
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IDSA DFI Guidelines: Revised (2012)



Clinical Infectious Diseases 2012;54(12):132–173

Published by Oxford University Press on behalf of the Infectious Diseases Society of America 2012. 

DOI: 10.1093/cid/cis346

















Few literature concernant « recurrence »







55 diabetic foot infections, surgery 84%
2 microbiological assessments: 
On admission, and 1 week later. 

























 Among 517 episodes of DFI, 

 Recurrence occurred in 244 (47%) 

 After a median of 2.4 yrs (range 60 days-5 yrs).



 Among these 244 recurrences, 

157 (64%) had isolates from their wounds that   were not identified 

(among the three main pathogens) during the preceding episode. 



Retrospective study - results







64 patients:  median duration of follow-up was 101.8 weeks

 Recurrence   		4.6%

 Reulceration 		43.0%

 New osteomyelitis	16.9%







L’Itinéraire clinique 
du pied diabétique infecté











Etude sur l’intervention vasculaire sur 5 ans

Echantillon sur 243 hospitalisations



Nombre bilan angio : 			144  (60%)

Nombre CT angio :		  	59    (24%)

Nombre colloque vasculaire : 	  	43    (18%)

Nombre interventions vasculaires:		36    (15%)





Délai admission-demande bilan angio :		médiane  0  jours   (fourchette 0-92 jours)

Délai demande-bilan angio :			médiane  0  jours   (fourchette 0-29 jours)



Délai bilan angio-CT :			médiane  5 jours    (fourchette 0-38 jours)

Délai CT-colloque :				médiane  5 jours    (fourchette -1-39 jours)

Délai colloque-intervention :			médiane  7 jours    (fourchette 1-25 jours)



Délai admission-intervention :		médiane  16 jours  (fourchette 4-24 jours)
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Prix séjour globaux et durées d’hospitalisation aiguë 

 

		2013		Nombres hospitalisations		Médian prix sejour par cas		Durée d’hospitalisation

		Tous les patients		200		20’206 CHF    (1’407-300'269 CHF)		17 jours (1-190 jours)

		Sans Caisson		172		18’475 CHF    (1’407-178'322 CHF)		15 jours (1-138 jours)

		Avec Caisson		38		29'106 CHF    (6’678-300'269 CHF)		36 jours (2-190 jours)

		Ortho		68		28'151 CHF    (5’145-132’731 CHF)		26 jours (2-118 jours)

		Chir cardiovascul.		12		23'384 CHF   (15’393-300'269 CHF)		16 jours (5-111 jours)

		Médecine interne		77		14'553 CHF    (2’636-178’322 CHF)		13 jours (1-100 jours)

		Angiologie		8		13'892 CHF    (2’636-23'027 CHF)		5 jours (1-63 jours)

		Dermatologie		7		76’041 CHF  (31’815-160'968 CHF)		79 jours (35-130 jours)
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Median number of surgical interventions :    1



Median duration of antibiotics :          	14 days 	

Median duration parenteral therapy:           2 days



Broad-spectrum antibiotic use:     92 episodes of 336 (27%)				

Several period prevalence studies











Algorithme IC initial pied diabétique infecté 1/4
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Algorithme IC initial pied diabétique infecté 4/4





Thank you very much for your attention

Merci beaucoup !!!
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Probing to bone in infected pedal ulcers. A clinical sign of underlying
osteomye in diabetic patients.

Grayson L, Gibbons GW, Balpg K, LevinE, Kalchmer AW, 1985
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Table 2. Diagnostic Accuracy of Physical Examination and Laboratory Investigations for
Lower Extremity Osteomyelits in Patients With Diabetes Melltus
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Table 3. Proportion of pathogens isolated from cultures of hone biopsy and/or swab
samples obtained from 69 patients with diabetes with suspected foot osteamyelitis.
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Table 2. Proportion of microorganisms isolated from bone biopsy specimens and needle puncture specimens
obtained concomitantly from 31 patients with diabetes and suspected osteomyelitis of the foot.

No. of cultures
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RESULTS

Eighteen patients (75%) achieved primary healing in the AG, and 19 (86.3%) in
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Three patients from the SG required reoperation. No difference was found be-
tween the two groups regarding minor amputations (P = 0.336).
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Table 8. Suggested empirical antibiotic regimens, hased on clinical severity, for diabetic foot infections.

Route and agentls) Mild Moderate Severe

Advised route Oral for most Oral or parenteral, based Intravenous, at least
on clinical situation and ~ initially
agentls) selected

Dicloxacillin Yes

Clindamycin Yes

Cephalexin Yes

Tiimethoprim-sulfamethoxazole Yes Yes

Amoxicillr/clavulanate Yes Yes

Levofloxacin Yes Yes

Cafoxitin Yes

Caftriaxone Yes

Ampicilin/sulbactam Yes

Linezolid® {with or without aztreonaml Yes

Daptomyein (with or without aztreonarm) Yes

Ertapenem Yes

Cafuroxime with or without metronidazole Yes

Ticarcillrvelavulanate Yes

Piperacilin/tazob Yes Yes

Levofloxacin or ciprofloxacin with clindamycin Yes Yes

Imipenem-cilastatin Yes

Vancomyein? and ceftazidime (with or without Yes

metronidazole)
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Table 1. First culture showing community acquired infections

Organisms isolated Frequency (%)
(n=55)
Klebsiella 14 (25.5)
E-coli 11(20)
Enterococci 9(16.4)
Proteus 4(73)
Staphylococcus aureus 4(7.3)
Enterobacter 3(5.5)
Pseudomonas 1(1.8)
Gram negative cocci 1(1.8)
Non-fermenting gram neg bacilli | 1 (1.8)

No growth

7(12.7)
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Table 3: Second culture showing hospital acquired infections.

Organism isolated Frequency (%)
Pseudomonas 28 (50.9)

E. coli 8(14.5)
Proteus 7(12.7)

Gram positive cocci in pairs 4(7.3)
Staphylococcus aureus 4(7.3)
Non-fermenting gram negative bacilli | 1 (1.8)

No growth 3(5.5)
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