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Introduction:

The intent of this document is to serve as a practical guide to when antipseudomonal therapy (in particular, piperacillin-tazobactam, cefepime, imipenem, and meropenem) may be safely de-escalated at day 3-4 in the management of infectious syndromes that are commonly encountered in the inpatient setting.  This advice is largely based on guidelines endorsed by the Infectious Diseases Society of America but is also based on local expert opinion that reflects GLA-specific epidemiology and clinical experience. 

For each clinical syndrome addressed below, the following four questions are addressed:

· What are the risk factors that would suggest initiation of antipseudomonal therapy?

· What are the factors that would support de-escalation of antipseudomonal therapy on day 3 or 4 of therapy?

· What are appropriate de-escalation options (IV or oral)?

· What is the typically recommended total duration of therapy in the routine management of these conditions?

Infectious Syndromes Addressed (click on links to go directly to discussion of specific syndrome) 
· Healthcare-associated pneumonia (HCAP), hospital acquired pneumonia (HAP), and ventilator-associated pneumonia (VAP)
· Community-acquired pneumonia (CAP)
· Intra-abdominal infection
· Skin and soft tissue infection
· Diabetic foot infection
· Complicated urinary tract infection
· Sepsis syndrome without definite microbiologic or anatomic source
A summary table of these recommendations is presented as Table 1 at the end of this document.  Also, a guide to spectrum of activity of antibiotics commonly used to treat infections in the inpatient setting is presented as Table 2.

Healthcare-associated pneumonia (HCAP), hospital acquired pneumonia (HAP), and ventilator-associated pneumonia (VAP)
Risk factors that would suggest initiation of antipseudomonal therapy

Risk factors that would make one consider initiating antipseudomonal therapy for pneumonia can roughly be divided into three categories: 

· Risk factors for colonization or infection with multidrug-resistant gram-negative rods

· Specific risk factors for colonization or infection with Pseudomonas, or

· Risk factors that indicate significant contact with the healthcare system. 

Risk factors for colonization or infection with multidrug-resistant gram-negative rods

· Antimicrobial therapy in preceding 90 days

· Current hospitalization of 4 days or more
Specific risk factors for colonization or infection with Pseudomonas:

· Structural lung disease (e.g. bronchiectasis)

· Chronic obstructive pulmonary disease (COPD) with repeated exacerbations leading to frequent steroid and/or antibiotic use
Risk factors that indicate significant contact with the healthcare system :

· Hospitalization for 2 days or more in the preceding 90 days

· Residence in a nursing home or extended care facility

· Home infusion therapy (including antibiotics)

· Chronic dialysis within 30 days

· Home wound care

· Family member with multidrug-resistant pathogen

· Immunosuppressive disease and/or therapy
Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

1. Patient is not neutropenic.


AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.


AND

3. Either of the following is true:

· Patient has a lower respiratory culture of sufficient quality (i.e. <10 squamous epithelial cells/HPF on Gram stain) that is either negative or is growing an organism susceptible to narrower therapy (can consider stopping therapy entirely if culture is negative). 


OR

· Patient does not have a lower respiratory culture of sufficient quality but also does not have multiple risk factors for infection with Pseudomonas or multidrug-resistant Gram-negative rods.
Appropriate de-escalation options

IV options: (if patient cannot be converted to oral therapy):

1. Ertapenem

2. Ceftriaxone (consider adding metronidazole if aspiration is suspected)

3. Ampicillin-sulbactam (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. vancomycin or linezolid) if MRSA is isolated from a high-quality respiratory culture.

Oral options:

1. Moxifloxacin

2. Levofloxacin

3. Amoxicillin-clavulanate (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. doxy/minocycline, trimethoprim-sulfamethoxazole, or linezolid) if MRSA is isolated from pertinent culture.

Consider coverage for Legionella for hospital-onset pneumonia (i.e. azithromycin or fluoroquinolone)
Duration of therapy recommendations

If patients receive an initially appropriate antibiotic regimen with good clinical response, consider 7-10 days of total therapy.  Extend to at least 14 days if etiologic agent is Pseudomonas or other multidrug-resistant Gram-negative rod.

Lung abscess or empyema may require longer therapy.

[TOP]

Community-acquired pneumonia (CAP)

Risk factors that would suggest initiation of antipseudomonal therapy

The primary risk factors that would suggest initiation of antipseudomonal therapy in CAP are specific to colonization or infection with Pseudomonas:

· Structural lung disease (e.g. bronchiectasis)

· Chronic obstructive pulmonary disease (COPD) with repeated exacerbations leading to frequent steroid and/or antibiotic use
Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

1. Patient is not neutropenic.


AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.


AND

3. Either of the following is true:

· Patient has a lower respiratory culture of sufficient quality (i.e. <10 squamous epithelial cells/HPF on Gram stain) that is either negative or is growing an organism susceptible to narrower therapy (can consider stopping therapy entirely if culture is negative). 


OR

· Patient does not have a lower respiratory culture of sufficient quality but also does not have multiple risk factors for infection with Pseudomonas or multidrug-resistant Gram-negative rods.
Appropriate de-escalation options

IV options: (if patient cannot be converted to oral therapy):

1. Ceftriaxone (consider adding metronidazole if aspiration is suspected)

2. Ampicillin-sulbactam (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. vancomycin or linezolid) if MRSA is isolated from a high-quality respiratory culture.

Oral options:

1. Moxifloxacin

2. Levofloxacin

3. Amoxicillin-clavulanate (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. doxy/minocycline, trimethoprim-sulfamethoxazole, or linezolid) if MRSA is isolated from a high-quality respiratory culture.
Duration of therapy recommendations
A minimum of 5 days of therapy is suggested; the patient should be afebrile for 48–72 h and should have no more than 1 CAP-associated sign of clinical instability before stopping therapy. Courses beyond 7-10 days are typically not required, though lung abscess and empyema may require longer therapy.
[TOP]

Intra-abdominal infection

Risk factors that would suggest initiation of antipseudomonal therapy

The primary risk factors that would suggest initiation of antipseudomonal therapy are those factors that predict poor source control of infection, including:

· Delay in the initial intervention (>24 h)

· High severity of illness (APACHE II score >15)

· Advanced age

· Comorbidity and degree of organ dysfunction

· Low albumin level

· Poor nutritional status

· Degree of peritoneal involvement or diffuse peritonitis

· Inability to achieve adequate debridement or control of drainage

· Presence of malignancy

Other risk factors include a history of surgery, hospitalization, dialysis, or residence in a long-term care facility in the 12 months preceding infection onset, and infection onset within 48 h after hospital admission.

Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

1. Patient is not neutropenic.


AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.


AND

3. Patient has relevant clinical cultures that are either negative or growing an organism susceptible to narrower therapy (can consider stopping therapy entirely if adequate cultures are negative). 

Note that in the majority of cases of uncomplicated diverticulitis that do not require surgery, relevant cultures are not obtained, but failure of source control is uncommon.  As such, antipseudomonal coverage is typically unnecessary in the routine management of uncomplicated diverticulitis.

Appropriate de-escalation options

IV options: (if patient cannot be converted to oral therapy):

1. Ertapenem

2. Ceftriaxone + metronidazole

Add Gram-positive coverage (e.g. vancomycin, daptomycin, or linezolid for MRSA is isolated from pertinent culture, particularly if culture is from typically sterile site). Enterococcus tends to be a less virulent pathogen and may not necessarily require specifically directed therapy if it is isolated along with other organisms.  Daptomycin, linezolid, (and potentially tigecyline) are reasonable options for treatment of vancomycin-resistant enterococci (VRE).

Oral options:

1. Ciprofloxacin + metronidazole

2. Amoxicillin-clavulanate (if culture is positive for an organism that is susceptible)

3. Moxifloxacin

Add Gram-positive coverage (i.e. doxy/minocycline, trimethoprim-sulfamethoxazole, or linezolid) if MRSA (or potentially VRE (linezolid only)) is isolated from pertinent culture, particularly if culture is from typically sterile site.

Duration of therapy recommendations
Antimicrobial therapy can be of short duration (4-7d) if source control has been achieved (e.g., through IR or surgical drainage). Uncomplicated diverticulitis that does not require surgery can typically be treated with 10-14d of antibiotics.

The following conditions may only require 24h or less of antimicrobial therapy: 

· Acute stomach and proximal jejunal perforations where source control is achieved within 24h, in the absence of acid-reducing therapy or malignancy

· Bowel injuries attributable to penetrating, blunt, or iatrogenic trauma that are repaired within 12h and any other intraoperative contamination of the operative field by enteric contents

· Acute appendicitis without evidence of perforation, abscess, or local peritonitis

[TOP]

Skin and soft tissue infection

Risk factors that would suggest initiation of antipseudomonal therapy

· Profound neutropenia (<100 polymorphonuclear leukocytes/mL) with a prolonged duration (7–10 days) or for patients who have not received antibacterial prophylaxis during their period of neutropenia.

· Severe disease or suspected necrotizing fasciitis (consider urgent surgical consultation)

· Dermatologic manifestations of gram-negative skin and soft-tissue infections include erythematous maculopapular lesions, focal or progressive cellulitis, cutaneous nodules, and ecthyma gangrenosum.

Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

1. Patient is not neutropenic.


AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.


AND

3. Patient has relevant clinical cultures that are either negative or growing an organism susceptible to narrower therapy. 

NOTE: Skin and soft tissue cultures that are not obtained aseptically, through deep debridement, or in surgery may represent external wound colonization rather than true infection. The recovery of Pseudomonas or another highly resistant Gram-negative rod from culture of a wound swab does not by itself demonstrate the need for starting or maintaining antipseudomonal or other broad-spectrum anti-Gram-negative therapy in clinically stable patients.

Appropriate de-escalation options

If MRSA is suspected (risk factors include presence of induration or fluctuance, known colonization or prior infection with MRSA, recent surgery or receipt of hemodialysis, recent homelessness, incarceration, or nursing home residence), intravenous options include vancomycin, ceftaroline, daptomycin, and linezolid. Oral options include doxy/minocycline, trimethoprim-sulfamethoxazole, clindamycin, and linezolid.

If MSSA or streptococci are suspected, consider cefazolin (IV) or cephalexin or dicloxacillin (oral).

Consider ampicillin-sulbactam (IV) or amoxicillin-clavulanate (oral) for infections of oral cavity origin.

Duration of therapy recommendations
Most skin-soft tissue infections without deeper fascial or bony involvement typically require 7-14d of therapy based on patient response.
[TOP]

Diabetic foot infection (wound-associated)
Risk factors that would suggest initiation of antipseudomonal therapy

· Severe infection

· Frequent exposure of the foot to water

· Puncture wound

· Cellulitis complicating a chronic ulcer
Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

1. Patient is not neutropenic.


AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.


AND

3. Patient has relevant clinical cultures that are either negative or growing an organism susceptible to narrower therapy. 

NOTE: Skin and soft tissue cultures that are not obtained aseptically, through deep debridement, or in surgery may represent external wound colonization rather than true infection. The recovery of Pseudomonas or another highly resistant Gram-negative rod from culture of a wound swab does not by itself demonstrate the need for starting or maintaining antipseudomonal or other broad-spectrum anti-Gram-negative therapy in clinically stable patients.
Appropriate de-escalation options

Mild infection: Oral therapy with cephalexin or amoxicillin-clavulanate. Consider adding or substituting doxy/minocycline, trimethoprim-sulfamethoxazole, clindamycin, or linezolid if MRSA is suspected or isolated from culture.

Moderate-to-severe infection where source control has been achieved, with or without underlying osteomyelitis: 

Intravenous options: 

1. Ertapenem

2. Cefazolin (particularly if cultures are growing MSSA or streptococci)

3. Ceftriaxone plus metronidazole.

Consider adding/substituting vancomycin, ceftaroline, daptomycin, or linezolid if MRSA is suspected or isolated from culture.

Oral de-escalation options for moderate-to-severe infection are similar to those for mild infection (consider ID consult for when IV therapy can be transitioned to oral therapy in moderate-to-severe disease).
Duration of therapy recommendations
Mild infection typically requires 1-2 weeks of therapy, though some require an additional 1-2 weeks.

Moderate-to-severe infection without osteomyelitis typically requires 2-4 weeks of therapy. If osteomyelitis is present, 4-6 weeks of therapy is typically required.  

NOTE: When a radical resection leaves no remaining infected tissue, antibiotic therapy can be kept short (i.e. 2–5 days following surgery). When there is persistent infected or necrotic bone, more prolonged therapy (i.e. 4-6 weeks or more) is typically necessary. Oral therapy is appropriate when soft tissue inflammation is controlled.

[TOP]

Complicated urinary tract infection (UTI) 
NOTE: all symptomatic UTI in men are typically considered to be complicated

Risk factors that would suggest initiation of antipseudomonal therapy

· Moderate to severe infection with epidemiologic risk for infection with Pseudomonas or multiply-resistant Gram-negative rod, including:

· Antimicrobial therapy in preceding 90 days

· Current hospitalization of 4 days or more

· Hospitalization for 2 days or more in the preceding 90 days

· Residence in a nursing home or extended care facility

· Home infusion therapy (including antibiotics)

· Home wound care

· Family member with multidrug-resistant pathogen

· Immunosuppressive disease and/or therapy

· Prior UTI within 90 days with Pseudomonas or Gram-negative rod not susceptible to narrower therapy
Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

· A urine culture positive for an organism that is susceptible to narrower therapy
OR

· Bacteriuria is not accompanied by symptoms referable to the urinary tract, regardless of whether pyuria is present (asymptomatic bacteriuria should only be treated in the context of pregnancy and prior to a urologic procedure where mucosal bleeding is anticipated)
Appropriate de-escalation options

De-escalation options should be based on urine culture sensitivities. 

Potential intravenous options include:

· Ciprofloxacin, levofloxacin 

· Ertapenem

· Ceftriaxone

Oral options include: 

· Ciprofloxacin, levofloxacin (note that moxifloxacin does not penetrate well into the urinary tract)

· Trimethoprim-sulfamethoxazole

· Fosfomycin (ask ID for appropriateness and dosing advice)

· Cefpodoxime (if isolate is sensitive to ceftriaxone, and disease is mild)

· Cephalexin (if isolate is sensitive to cefazolin and disease is mild)
Duration of therapy recommendations
· 7 days if rapid clinical response

· 10-14 days for recurrent disease with same organism or delayed clinical response

[TOP]

Sepsis syndrome (i.e. systemic inflammatory response of suspected infectious origin) without definite anatomic or microbiologic source

Risk factors that would suggest initiation of antipseudomonal therapy

· Moderate to severe infection with epidemiologic risk for infection with Pseudomonas or multiply-resistant Gram-negative rod, including:

·  Antimicrobial therapy in preceding 90 days

· Current hospitalization of 4 days or more

· Hospitalization for 2 days or more in the preceding 90 days

· Residence in a nursing home or extended care facility

· Home infusion therapy (including antibiotics)

· Chronic dialysis within 30 days

· Home wound care

· Family member with multidrug-resistant pathogen

· Immunosuppressive disease and/or therapy

· Neutropenia
Factors that would support de-escalation of antipseudomonal therapy on day 3 or 4

· Blood cultures are negative at 72h or positive for an organism that is susceptible to narrower therapy. 

De-escalation to the most appropriate single therapy should be performed as soon as the susceptibility profile is known. Exceptions would include aminoglycoside monotherapy, which should be generally avoided, particularly for P. aeruginosa sepsis. The desire to minimize superinfections and

other complications should not take precedence over giving an adequate course of therapy to cure the infection that caused the severe sepsis or septic shock.

Appropriate de-escalation options

Should be based on eventual clinical syndrome that emerges and clinical cultures and susceptibilities. For patients who are clinically stable with negative cultures, continued anti-pseudomonal therapy can usually be discontinued altogether, particularly if a non-infectious cause of systemic inflammatory response is found.

Duration of therapy recommendations
Should be based on eventual clinical syndrome that emerges and clinical cultures and susceptibilities. 

[TOP]

Table 1: Indications and options for antipseudomonal de-escalation, according to clinical syndrome
	Condition
	Risk factors that would suggest initiation of antipseudomonal therapy 
	Factors that would support de-escalation of antipseudomonal therapy on day 3-4
	Appropriate de-escalation options (if indicated)
	Recommended total duration of therapy

	Healthcare-associated pneumonia (HCAP), hospital acquired pneumonia (HAP), and ventilator-associated pneumonia (VAP)


	RISK FACTORS FOR MULTIDRUG RESISTANT GRAM-NEGATIVE RODS:

- Antimicrobial therapy in preceding 90 d

- Current hospitalization of 4 days or more
RISK FACTORS FOR PSEUDOMONAS:

-Structural lung disease (e.g. bronchiectasis)

-COPD with repeated exacerbations leading to frequent steroid and/or antibiotic use.
RISK FACTORS FOR HCAP:

-Hospitalization for 2d or more in the preceding 90 d

-Residence in a nursing home or extended care facility

-Home infusion therapy (including antibiotics)

-Chronic dialysis within 30 d

-Home wound care

-Family member with multidrug-resistant pathogen

-Immunosuppressive disease and/or therapy
	1. Patient is not neutropenic.

AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.

AND

3. Either of the following is true:

-Patient has a lower respiratory culture of sufficient quality (i.e. <10 squamous epithelial cells/HPF on Gram stain) that is either negative or is growing an organism susceptible to narrower therapy (can consider stopping therapy entirely if culture is negative). 

OR

-Patient does not have a lower respiratory culture of sufficient quality but also does not have multiple risk factors for infection with Pseudomonas or multidrug-resistant Gram-negative rods.
	Intravenous options: (if patient cannot be converted to oral therapy):

1. Ertapenem

2. Ceftriaxone (consider adding metronidazole if aspiration is suspected)

3. Ampicillin-sulbactam (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. vancomycin or linezolid) if MRSA is isolated from a high-quality respiratory culture.
Oral options:

1. Moxifloxacin

2. Levofloxacin

3. Amoxicillin-clavulanate (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. doxy/minocycline, trimethoprim-sulfamethoxazole, or linezolid) if MRSA is isolated from pertinent culture.

Consider coverage for Legionella for hospital-onset pneumonia (i.e. azithromycin or fluoroquinolone)
	If patients receive an initially appropriate antibiotic regimen with good clinical response, consider 7-10d total therapy.  Extend to at least 14 days if etiologic agent is Pseudomonas or other multidrug-resistant Gram-negative rod.

Lung abscess or empyema may require longer therapy.

	Commnuity Acquired Pneumonia


	RISK FACTORS FOR PSEUDOMONAS:

-Structural lung disease (e.g. bronchiectasis)

-COPD with repeated exacerbations leading to frequent steroid and/or antibiotic use.

	Same as for HCAP/HAP/VAP above.
	Intravenous options: (if patient cannot be converted to oral therapy):

1. Ceftriaxone (consider adding metronidazole if aspiration is suspected)

2. Ampicillin-sulbactam (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. vancomycin or linezolid) if MRSA is isolated from a high-quality respiratory culture.

Oral options:

1. Moxifloxacin

2. Levofloxacin

3. Amoxicillin-clavulanate (particularly if aspiration is suspected)

Add Gram-positive coverage (i.e. doxy/minocycline, trimethoprim-sulfamethoxazole, or linezolid) if MRSA is isolated from pertinent culture.
	Minimum of 5 days; should be afebrile for 48–72 h, and should have no more than 1 CAP-associated sign of clinical instability before stopping therapy. Courses beyond 7-10 days are typically not required, though lung abscess and empyema may require longer therapy.

	Intra-abdominal infection

	The presence of risk factors for poor source control, including:
- Delay in the initial intervention (>24 h)

- High severity of illness (APACHE II score >15)

-Advanced age

- Comorbidity and degree of organ         dysfunction

- Low albumin level

- Poor nutritional status

- Degree of peritoneal involvement or diffuse peritonitis

- Inability to achieve adequate debridement or control of drainage

-Presence of malignancy
History of surgery, hospitalization, dialysis, or residence in a long-term care facility in the 12 months preceding infection onset.
Infection onset within 48 h after hospital admission.
	1. Patient is not neutropenic.

AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.

AND

3. Patient has relevant clinical cultures that are either negative or growing an organism susceptible to narrower therapy (can consider stopping therapy entirely if adequate cultures are negative). 

Note that in the majority of cases of uncomplicated diverticulitis that do not require surgery, relevant cultures are not obtained, but failure of source control is uncommon.  As such, antipseudomonal coverage is typically unnecessary in the routine management of uncomplicated diverticulitis. 

	Intravenous options: (if patient cannot be converted to oral therapy):

1. Ertapenem

2. Ceftriaxone + metronidazole

Add Gram-positive coverage (e.g. vancomycin, daptomycin, or linezolid for MRSA is isolated from pertinent culture, particularly if culture is from typically sterile site). Enterococcus tends to be a less virulent pathogen and may not necessarily require specifically directed therapy if it is isolated along with other organisms.  Daptomycin, linezolid, (and potentially tigecyline) are reasonable options for treatment of vancomycin-resistant enterococci (VRE).
Oral options:

1. Ciprofloxacin + metronidazole

2. Amoxicillin-clavulanate (if culture is positive for an organism that is susceptible)

3. Moxifloxacin

Add Gram-positive coverage (i.e. doxy/minocycline, trimethoprim-sulfamethoxazole, or linezolid) if MRSA (or potentially VRE (linezolid only)) is isolated from pertinent culture, particularly if culture is from typically sterile site.
	Antimicrobial therapy can be of short duration (4-7d) if source control has been achieved (e.g., through IR or surgical drainage). Uncomplicated diverticulitis that does not require surgery can typically be treated with 10-14d of antibiotics.
The following conditions may only require 24h or less of antimicrobial therapy: a) acute stomach and proximal jejunal perforations where source control is achieved within 24h, in the absence of acid-reducing therapy or malignancy; b) bowel injuries attributable to penetrating, blunt, or iatrogenic trauma that are repaired within 12h and any other intraoperative contamination of the operative field by enteric contents;
c) acute appendicitis without evidence of perforation, abscess, or local peritonitis

	Skin-soft tissue infection 


	-Profound neutropenia (<100 polymorphonuclear

leukocytes/mL) with a prolonged duration (7–10 days) or for patients who have not received antibacterial prophylaxis during their period of neutropenia.

-Severe disease or suspected necrotizing fasciitis (consider urgent surgical consultation)
-Dermatologic manifestations of gram-negative skin and soft-tissue infections include erythematous maculopapular lesions, focal or progressive cellulitis, cutaneous nodules, and ecthyma gangrenosum.
	1. Patient is not neutropenic.
AND

2. Patient is clinically stable, in that source control of infection has been achieved, and the patient has normal vital signs off vasopressor therapy or has an alternate explanation for abnormal vital signs.

AND

3. Patient has relevant clinical cultures that are either negative or growing an organism susceptible to narrower therapy. NOTE: Skin and soft tissue cultures that are not obtained aseptically, through deep debridement, or in surgery may represent external wound colonization rather than true infection. The recovery of Pseudomonas or another highly resistant Gram-negative rod from culture of a wound swab does not by itself demonstrate the need for starting or maintaining antipseudomonal or other broad-spectrum anti-Gram-negative therapy in clinically stable patients
	If MRSA is suspected (risk factors include presence of induration or fluctuance, known colonization or prior infection with MRSA, recent surgery or receipt of hemodialysis, recent homelessness, incarceration, or nursing home residence), intravenous options include vancomycin, ceftaroline, daptomycin, and linezolid. Oral options include doxy/minocycline, trimethoprim-sulfamethoxazole, clindamycin, and linezolid.
If MSSA or streptococci are suspected, consider cefazolin (IV) or cephalexin or dicloxacillin (oral).

Consider ampicillin-sulbactam (IV) or amoxicillin-clavulanate (oral) for infections of oral cavity origin.
	Most skin-soft tissue infections without deeper fascial or bony involvement typically require 7-14d of therapy based on patient response.

	Diabetic foot infection (wound-associated)

	-Severe infection

-Frequent exposure of the foot to water
-Puncture wound

-Cellulitis complicating a chronic ulcer
	Same as for skin-soft tissue infection above
	Mild infection: Oral therapy with cephalexin or amoxicillin-clavulanate. Consider adding or substituting doxy/minocycline, trimethoprim-sulfamethoxazole, clindamycin, or linezolid if MRSA is suspected or isolated from culture.

Moderate-to-severe infection where source control has been achieved, with or without underlying osteomyelitis: 
Intravenous options: 

1. Ertapenem

2. Cefazolin (particularly if cultures are growing MSSA or streptococci)

3. Ceftriaxone plus metronidazole.

Consider adding/substituting vancomycin, ceftaroline, daptomycin, or linezolid if MRSA is suspected or isolated from culture.
Oral de-escalation options for moderate-to-severe infection are similar to those for mild infection (consider ID consult for when IV therapy can be transitioned to oral therapy in moderate-to-severe disease).
	Mild infection typically requires 1-2 weeks of therapy, though some require an additional 1-2 weeks.
Moderate-to-severe infection without osteomyelitis typically requires 2-4 weeks of therapy. If osteomyelitis is present, 4-6 weeks of therapy is typically required.  NOTE: When a radical resection leaves no remaining infected tissue, antibiotic therapy can be kept short (i.e. 2–5 days following surgery). When there is persistent infected or necrotic bone, more prolonged therapy (i.e. 4-6 weeks or more) is typically necessary. Oral therapy is appropriate when soft tissue inflammation is controlled.

	Complicated UTI (all symptomatic UTI in men are typically considered to be complicated)

	-Moderate to severe infection with epidemiologic risk for infection with Pseudomonas or multiply-resistant Gram-negative rod, including:

     - Antimicrobial therapy in preceding 90 d

     - Current hospitalization of 4 days or more
     -Hospitalization for 2d or more in the        preceding 90 d

     -Residence in a nursing home or extended care facility

     -Home infusion therapy (including antibiotics)     -Home wound care

     -Family member with multidrug-resistant pathogen

     -Immunosuppressive disease and/or therapy
-Prior UTI within 90 days with Pseudomonas or Gram-negative rod not susceptible to narrower therapy
	-A urine culture positive for an organism that is susceptible to narrower therapy
OR
-Bacteriuria is not accompanied by symptoms referable to the urinary tract, regardless of whether pyuria is present (asymptomatic bacteriuria should only be treated in the context of pregnancy and prior to a urologic procedure where mucosal bleeding is anticipated)
	De-escalation options should be based on urine culture sensitivities. Potential intravenous options include:
-Ciprofloxacin, levofloxacin 

-Ertapenem

-Ceftriaxone

Oral options include: 

-Ciprofloxacin, levofloxacin (note that moxifloxacin does not penetrate well into the urinary tract)

-Trimethoprim-sulfamethoxazole

-Fosfomycin (ask ID for appropriateness and dosing advice)

-Cefpodoxime (if isolate is sensitive to ceftriaxone, and disease is mild)

-Cephalexin (if isolate is sensitive to cefazolin and disease is mild)
	-7 days if rapid clinical response
-10-14 days for recurrent disease with same organism or delayed clinical response.

	Sepsis (i.e. systemic inflammatory response of suspected infectious etiology) without definite microbiologic or anatomic source

	-Moderate to severe infection with epidemiologic risk for infection with Pseudomonas or multiply-resistant Gram-negative rod, including:
     - Antimicrobial therapy in preceding 90 d

     - Current hospitalization of 4 days or more
     -Hospitalization for 2d or more in the preceding 90 d

     -Residence in a nursing home or extended care facility

     -Home infusion therapy (including antibiotics)

     -Chronic dialysis within 30 d

     -Home wound care

     -Family member with multidrug-resistant pathogen

     -Immunosuppressive disease and/or therapy
-Neutropenia


	- Blood cultures are negative at 72h or positive for an organism that is susceptible to narrower therapy. De-escalation to the most appropriate single therapy should be performed as soon as the susceptibility profile is known. Exceptions would include aminoglycoside monotherapy, which should be generally avoided, particularly for P. aeruginosa sepsis
-The desire to minimize superinfections and

other complications should not take precedence over giving an adequate course of therapy to cure the infection that caused the severe sepsis or septic shock.
	-Should be based on eventual clinical syndrome that emerges and clinical cultures and susceptibilities. For patients who are clinically stable with negative cultures, continued anti-pseudomonal therapy can usually be discontinued altogether, particularly if a non-infectious cause of systemic inflammatory response is found.
	-Should be based on eventual clinical syndrome that emerges and clinical cultures and susceptibilities.
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Table 2: Spectrum of activity of antibiotics often used to treat common hospital infections*

	
	MSSA
	Enterococcus (ampicillin-sensitive)
	Anaerobes
	Enterobacteriaceae** (community-acquired)
	Enterobacteriaceae** (hospital-acquired)
	Pseudomonas

	Beta-lactam/

Beta-lactam inhibitors
	
	
	
	
	
	

	Ampicillin-sulbactam
	+++
	++++
	++++
	+++
	++
	-

	Piperacillin-tazobactam
	+++
	++++
	++++
	++++
	+++
	+++

	Cephalosporins
	
	
	
	
	
	

	Cefazolin/cephalexin
	++++
	-
	++
	+++ (for UTI)

+ (for other indications)
	+ (for UTI)

- (for other indications)
	-

	Ceftriaxone/cefpodoxime
	+++
	-
	+++
	++++
	++
	-

	Ceftaroline
	+++
	-
	+++
	++++
	+
	-

	Cefepime
	++
	-
	++
	++++
	+++
	+++

	Carbapenems
	
	
	
	
	
	

	Ertapenem
	+++
	+++
	++++
	++++
	++++
	-

	Imipenem/meropenem
	+++
	+++
	++++
	++++
	++++
	+++

	Monobactam
	
	
	
	
	
	

	Aztreonam
	-
	-
	-
	++++
	+++
	++

	Fluoroquinolones
	
	
	
	
	
	

	Ciprofloxacin
	++
	++
	-
	+++
	++
	++

	Levofloxacin
	++
	++
	-
	+++
	++
	++

	Moxifloxacin
	++
	++
	+++
	+++
	+
	-

	Aminoglycosides
	
	
	
	
	
	

	Amikacin
	+
	+
	-
	++++
	++++
	++++

	Gentamicin
	+
	+
	-
	++++
	+++
	++


*This table excludes antibiotics with an exclusively Gram-positive spectrum.  Expected activity of the agent versus the microorganism is as follows: ++++: Excellent activity (first-line therapy); +++: Good activity (second-line therapy); ++: Moderate activity; +: Poor activity; -: No activity.

**The members of the Enterobacteriaceae family include Escherichia coli, Klebsiella, Enterobacter, Citrobacter, Proteus, Salmonella, and Serratia, among others.
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