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Overview
• Review 2013 antibiogram
• Briefly review EAST guidelines
• Discuss commonly seen infections in the ER
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2013; Total: 1849
Ecoli decreased (from 34% to 29%)
Pseudomonas increased from 8% to 9%
Entercoccus faecalis: 
Staph aureus: 33% (up from 32%)
MRSA: down from 55%
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Staphylococcus aureus (602) E. coli (542) Pseudomonas aeruginosa (168) Klebsiella pneumoniae (134) Enterococcus 
faecalis (105) Streptococcus pneumoniae (75) Proteus mirabilis (73) Coagulase-negative Staphylococci (72) Enterobacter 
cloacae (46) Enterococcus faecium (32) 



E coli

0

25

50

75

100

MeropenemNitrofurantoin*Pip/tazCefepimeCeftriaxoneAMGAztreonamCefazolinFQTetracyclineTrim/sulfa

717070

84
899092939697100

6
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Appropriate Antibiotic Therapy
• In sepsis, failure to initiate appropriate therapy 

correlates with increased morbidity and mortality
• Appropriate regimen inhibits microbial isolate(s) in 

vitro
• 5-fold reduction in survival in sepsis 
• From 52% to 10%

• Empiric regimens should err on the side of over 
inclusiveness

• Abx within 3 hours!

Crit Care Clin. 2009; 25:733–751
CHEST 2009;136:1237-48
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In a series of bacteremic patients admitted to intensive care units, initiation of inappropriate antibiotic therapy (ie, 
antibiotics to which organisms were resistant) was associated with a doubling of risk of death. Numerous analyses have 
concluded that early treatment of bacteremic patients with an appropriate antimicrobial drug improves survival. In most 
of these studies, a drug was considered appropriate if it was able to inhibit the patient’s microbial isolate(s) in vitro and 
was administered within 24 to 48 hours of the onset of bacteremia or severe sepsis. inappropriate antimicrobial 
treatment was most common (45%) in patients with nosocomial infections that developed after treatment for a 
community-acquired infection.

One study found that, in 17.1% of community-acquired bacteremia cases and in 34.3% of nosocomial bacteremia cases 
admitted to the ICU, the antimicrobial therapy initiated was inadequate. Similarly, in another large study, 18.8% and 
28.4% of community acquired and nosocomial septic shock cases were initially treated with inadequate antimicrobial 
therapy. Retrospective studies have shown that the risk of death, which is 30% to 60% in ICU bacteremia increases to 
70% to 100% in gram-negative shock when the initial empiric regimen fails to cover the inciting pathogen. More recent 
data suggest that survival of septic shock with inappropriate initial antimicrobial therapy is reduced approximately 5-
fold (range 2.5- to 10-fold in selected subgroups) from 50% to about 10%.



Medication Selection 
Diagnosis 

of Infection

Patient 
Factors

Medication 
Factors

Community vs hospital infections
Acute vs chronic infection

Age, Sex, Weight
Drug intolerances
Renal/hepatic fx
Recent abx use
Susceptibility patterns in the community
Previously documented pathogens
Broad-spectrum abx for empiric therapy
Narrow- psectrum abx for selective 
treatment
-Cidal vs -static
Pharmacokinetics
Adverse effects
Drug interactions
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The choice of empirical antimicrobial therapy depends on complex issues related to the patient’s history, including 
drug intolerances, recent receipt of antibiotics (previous 3 months), underlying disease, the clinical syndrome, and 
susceptibility patterns of pathogens in the community and hospital, and that previously have been documented to 
colonize or infect the patient.
Because patients with severe sepsis or septic shock have little margin for error in the choice of therapy, the initial 
selection of antimicrobial therapy should be broad enough to cover all likely pathogens. Antibiotic choices should be 
guided by local prevalence patterns of bacterial pathogens and susceptibility data. Ample evidence exists that failure to 
initiate appropriate therapy (therapy with activity against the pathogen that is subsequently identified as the causative 
agent) correlates with increased morbidity and mortality in patients with severe sepsis or septic shock. Recent exposure 
to antimicrobials (within last 3 months) should be considered in the choice of an empiric antibacterial regimen. 
Patients with severe sepsis or septic shock warrant broad-spectrum therapy until the causative organism and its 
antimicrobial susceptibilities are defined. Although a global restriction of antibiotics is an important strategy to reduce 
the development of antimicrobial resistance and to reduce cost, it is not an appropriate strategy in the initial therapy 
for this patient population. However, as soon as the causative pathogen has been identified, de-escalation should be 
performed by selecting the most appropriate antimicrobial agent that covers the pathogen and is safe and cost-
effective. Collaboration with antimicrobial stewardship programs, where they exist, is encouraged to ensure appropriate 
choices and rapid availability of effective antimicrobials for treating septic patients. All patients should receive a full 
loading dose of each agent. Patients with sepsis often have abnormal and vacillating renal or hepatic function, or may 
have abnormally high volumes of distribution due to aggressive fluid resuscitation, requiring dose adjustment. 
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Risk for Multi-Drug Resistant Organisms 
Antibiotics within 90 days
Hospitalization >2 days (within 90 days)
Nursing home/extended care
Chronic dialysis
Home wound care
Home/chronic infusion therapy
Immunosuppressive dz and/or therapy
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Oral MRSA Coverage
Doxycycline
Trime/sulfa
Linezolid ($$, drug interactions)- Tedizolid (sivextro)
Tetracycline (clindamycin
 
IV MRSA Coverage
Vancomycin
Linezolid
Ceftaroline
Tigecycline
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Provides Pseudomonas Coverage
B-lactams

Pip/taz, cefepime, ceftazadime, aztreonam, carbapenems (all except ertapenem) 
Aminoglycosides
Floroquinolones

Ciprofloxacin, levofloxacin



Penicillin Allergies
• 1 in 10 report “allergy”
• People may become less allergic as time passes
• Determine the nature of the allergy
• Non-anaphylactic reactions 
• Drug fevers and drug rashes, hypersensitivity 

• Anaphylactic reactions (~10%)
• Laryngospasm, bronchospasm, hypotension, and hives

Crit Care Clin 2008; 24:313–334
Ann Emerg Med 2009;54:72-7
J Adv Pharm Technol Res 
2010;1(1):11-7
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Penicillin is one of the oldest antibiotics still in use despite widespread bacterial resistance. Multiple analogs of penicillin have been developed to change its 
effectiveness, or improve its tolerability. And other classes of antibiotics (e.g., cephalosporins) share some structural features with penicillin. These products are 
widely used for both routine and serious bacterial infections. Unfortunately, allergies to penicillin are widely reported. Statistically, one in ten of you reading this 
post will respond that you’re allergic to penicillin. Yet the incidence of anaphylaxis to penicillin is estimated to be only 1 to 5 per 10,000. So why do so many 
people believe they’re allergic to penicillin? Much of it comes down to how we define “allergy.”
People who have a remote history of allergic reaction to a medication may become less allergic as time passes. Only about 20 percent of people will be allergic 
to penicillin 10 years after their initial allergic reaction if they are not exposed to it again during this time period. 80-90% of patients who report they are 
“allergic” to penicillin actually have negative skin tests and are not at increased risk of an IgE-mediated allergic reaction. 
The physician should endeavor to determine the nature of the penicillin allergy if at all possible. Particular effort should be given to differentiating anaphylactic 
from non-anaphylactic reactions to penicillin. Nonanaphylactic reactions to penicillin include drug fevers and drug rashes. Anaphlyactic reactions to penicillin 
include laryngospasm, bronchospasm, hypotension, and generalized hives. Patients who have a known history of nonanaphylactic penicillin reactions may be 
given cephalosporins without concern. The cross-reactivity between penicillins and cephalosporins is less than 5%. In the worst-case scenario, if a patient with 
a nonanaphylactic penicillin allergy reacts to a cephalosporin, the allergy would be manifested as either drug fever or drug rash and not as an anaphylactoid 
reaction. Patients likely or are known to have had an anaphylactic reaction to penicillin should not be treated with penicillins or cephalosporins. However, true 
drug allergy, which is IgE-mediated, accounts for very few of all reported adverse drug reactions.
Cross sensitivity: Cephalosporins: 5 – 10%, Carbapenems: ~ 10%, Risk of 3rd and 4th generation cephalosporin as low as 0.5%. 
Recent papers have shown that the major determinant in the immunological reaction is the similarity between the side chain of first generation cephalosporins 
and penicillins, rather than the ß-lactam structure that they share. This means that the risk of an allergic reaction to cephalosporins in those with an 
established IgE-mediated allergy to penicillin may be low or non-existent, as long as the side chains are not similar. The cephalosporin medications that are 
likely to cross-react after penicillin allergies have been established and include: Cephalexin, Cefadroxil, Ceflaclor, Cephradine, Cefprozil, Ceftriaxone, 
Cefpodoxime
Among those that lack the ß-lactam side chain, and would therefore be safer, are: Cefazolin, Cefuroxime, Cefdinir, Cefixime, Ceftibuten



Penicillin Allergies
• Patients with a known history of non-anaphylactic 

penicillin reactions may be given cephalosporins without 
concern
• Cross-reactivity is <5%, 3rd/4th generation <1%
• Typically manifested as a drug fever or rash

• Patients known to have had an anaphylactic reaction to 
penicillin should not be treated with penicillins, 
cephalosporins or carbapenems

• Cross-reactivity with carbapenems ~10%
• Aztreonam 2g

• No cross sensitivity with penicillin
• Only provides gram negative coverage

Crit Care Clin 2008; 24:313–334
Ann Emerg Med 2009;54:72-7
J Adv Pharm Technol Res 
2010;1(1):11-7
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An antibiotic selected for such patients should have spectrum of activity appropriate for the site of infection and should 
be from an antibiotic class unrelated antigenically to penicillins or cephalosporins .

Aztreonam
No cross sensitivity
ONLY gram – negative coverage
Need additional drug for gram – positive coverage

Vancomycin and clindamycin



Open Fractures/ EAST Guidelines
• Antibiotics administered before incision reduces risk 

of infection
• Bacterial contamination is present preoperatively in 

55% of all wounds and in 100% of severe wounds
• Start abx as soon as possible
• Initiated <3 hours  4.7% infection rate
• Initiated >3 hours  7.4% infection rate

J Trauma 2011;70(3):751-3
Clin Orthop Relat Res 
1989;243:36-40
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Abx early lowers infection rates. Open fractures come in all shapes and sizes. Sometimes fractures create only a small, 
innocuous-looking puncture through the skin. Other times they look grossly contaminated with organic material and 
have significant soft tissue injury. The major concern is wound infection. Prophylactic antibiotics are essential in the ED. 
 
Antibiotics administered before incision reduced the risk of infection after surgical stabilization of closed hip fractures 
or proximal femoral endoprosthetic replacement.  The group receiving antibiotics had a 78% lower rate of infection 
compared with controls. Bacterial contamination is present preoperatively in 48% to 60% of all wounds and 100% of 
severe wounds.



Open Fracture Classification 
(Gustilo and Anderson)

• Add high-dose PCN for fecal or potential clostridial 
contamination

J Trauma 2011;70(3):
751-3

Grade I

Grade II

Grade 
III

Skin wound <1cm long and 
clean Cefazolin

Laceration >1cm without 
extensive soft tissue 
damage, flaps or avulsions

Cefazolin

Open segmental fracture 
>10cm
Extensive soft tissue 
damage
Traumatic amputation

Cefazolin
+

Tobramyc
in
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Clinda 900mg IV q8 for PCN allergic. High-dose penicillin should be added to the antibiotic regimen when there is a 
concern for fecal/Clostridial contamination such as in farm related injuries (2 million unit q4-6 hours).  PEARL: Once 
you have significant soft tissue injury, you are automatically have a Type III open fracture and should add an 
aminoglycoside. FQ provide no added benefit compared to cephalosporin + AMG comb. FQ may impair fracture healing 
(inhibit osteoblast activity and fracture healing) and result in higher infection rates in type III open fractures.
Grade (Type) III: Either an open segmental fracture, an open fracture with extensive soft tissue damage, or a traumatic 
amputation. The infection rate of 24%. Worsening prognosis and a wound sepsis rate of: IIIa-4%; IIIb-52%; IIIc-42%.

IIIa: Adequate soft tissue coverage of a fractured bone despite extensive soft tissue laceration or flaps, or high 
energy trauma irrespective of the size of the wound
IIIb: Extensive soft tissue injury loss with periosteal stripping and bone exposure, usually associated with massive 
contamination
IIIc: Open fractures associated with arterial injury requiring repair

Preoperative dosing with prophylactic antibiotics (as soon as possible after injury) for coverage of gram positive 
organisms as optimum care for trauma patients with open fractures (class I,II). Agents effective against Staph aureus 
would appear to be adequate for Grade I and II fracture. For Grade III fractures, additional coverage for gram negative 
organisms should be given.  Since various gram negative organisms are cultured from Grade III wounds after the initial 
debridement, broader gram negative coverage through the addition of an aminoglycoside is beneficial.  Antibiotics to 
be discontinued 24 hours after wound closure for Grade I and II fractures (class I,II). For Grade III wounds, the 
antibiotics should be continued for only 72 hours after the time of injury or not more than 24 hours after soft tissue 
coverage of the wound is achieved, whichever occurs first.



Type II

Type IType III

Type III
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Type II, Type III
Type III, type I

Type I: Inside-out injury, Clean wound, Minimal soft tissue damage, No significant periosteal stripping
Type 2: Moderate soft tissue damage, Outside-in, Higher energy, Some necrotic muscle, Some periosteal stripping
Type 3 subtypes: Extensive soft tissue damage, crushing or traumatic amputation.
3A: Adequate soft tissue coverage: High energy, Outside-in, Extensive muscle devitalization, Bone coverage with existing 
soft tissue
3B: Inadequate soft tissue coverage: High energy, Outside in, Extensive muscle devitalization , Requires a flap for bone 
coverage and soft tissue closure, Periosteal stripping
3C: Arterial injury requiring repair: High energy, Increased risk of amputation and infection, Any grade 3 with major vascular 
injury requiring repair.
Model is tibia, however applied to all types of open fractures. 
Emphasis on wound size: Crush injury assoc with small wounds. Sharp injury assoc with large wounds.
Better to emphasize: Degree of soft tissue injury. Degree of contamination.



Suspected Source of Infection
• SSTI

• Urosepsis

• CAP

• HCAP/VAP

• Intraabdominal

• Meningitis
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SSTI Treatment Points

Clin Infect Dis 2014;1-46
J Emerg Med 2013;44(5):910-8
Am J Health-Syst Pharm 
2009;66:82-98
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Determine first whether the infection is purulent or nonpurulent, and second whether the infection is mild, moderate, 
or severe.

for purulent SSTI, incision and drainage is indicated. Moderate infection: patients with purulent infection with systemic 
signs of infection. Severe infection: patients who have failed incision and drainage plus oral antibiotics or those with 
systemic signs of infection such as temperature >38°C, tachycardia (heart rate >90 beats per minute), tachypnea 
(respiratory rate >24 breaths per minute) or abnormal white blood cell count.



Abscess Management
• I & D is definitive tx
• ALWAYS
• NO ANTIBIOTICS

• To treat with abx 
• Temp >38 or <36
• Tachypnea >24
• Tachycardia >90
•WBC >12,000 or <400

Clin Infect Dis 2014;1-46
J Emerg Med 2013;44(5):910-8
Am J Health-Syst Pharm 2009;66:82-98
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Every so often, it’s good to circle back from the esoteric to the basics, and remind ourselves how to provide the best, 
evidence-based treatment for some of the most common diseases – in this case, abscesses. This review in the New 
England Journal is a reasonable, concise overview of the evidence behind management of cutaneous abscesses, updated 
for the increasing prevalence of MRSA.  And, quite simply, there’s no evidence for any reason yet to panic.  The authors 
of this article summarize the literature thusly: Incision & drainage is definitive treatment.  Non-complicated disease 
does not require additional antibiotic treatment, although the evidence is not strong. Packing of abscesses is a matter 
of tradition, and evidence is neither sufficient to conclusively confirm nor refute this practice. Primary closure of 
abscesses after I&D is reasonable, particularly for larger, exposed, and cosmetically important areas. Antibiotic 
coverage for primarily cellulitic soft-tissue infections ideally includes both MRSA and streptococcal coverage, but recent 
evidence showed no advantage to double-coverage.  Clinical trials regarding antibiotic use are ongoing:  
NCT00729937NCT00730028  NCT00729937 Wound cultures are not necessary.

To treat: presence or absence of systemic inflammatory response syndrome (SIRS), such as temperature >38°C or 
<36°C, tachypnea >24 breaths per minute, tachycardia >90 beats per minute, or white blood cell count >12 000 or 
<400 cells/μL (moderate; Figure 1) (strong, low). An antibiotic active against MRSA is recommended for patients with 
carbuncles or abscesses who have failed initial antibiotic treatment or have markedly impaired host defenses or in 
patients with SIRS and hypotension (severe; Figure 1 and Table 2) (strong, low).

With the increasing incidence of community acquired MRSA (CA-MRSA), there has been a great deal of debate 
pertaining to optimal treatment strategies for simple cutaneous abscesses in ED patient populations, especially 
regarding the need for antibiotics after abscess I & D. Recent data suggests that for simple cutaneous abscesses, 
routine use of antibiotics is unnecessary. This position is further backed by recommendations of the Infectious Diseases 
Society of America and the Centers for Disease Control, which state that with the exception of severe, recurrent or 
persistent abscesses, I & D alone is sufficient for uncomplicated abscesses in immunocompetent hosts. Given the 
potential adverse effects of antibiotic overuse and misuse, including but not limited to allergic reactions, antibiotic 
associated diarrhea, and increased resistance, identification of scenarios in which antibiotic use is appropriate is of 
utmost importance.
If the data supports not using antibiotics routinely for simple cutaneous abscesses, in which patient populations should 
we be prescribing antibiotics after I & D? Unfortunately, most of the available research is primarily focused on healthy, 
immunocompetent adults with simple, uncomplicated abscesses. Substantial data exists to recommend when to not use 
antibiotics, with very little data available to advise when antibiotics should be used. Though research is lacking, in 
patients with diabetes or other immunocompromised states, large abscesses with overlying cellulitis, or with recurrent 
or persistent abscesses, it may be reasonable to prescribe an antibiotic after I & D. In their 2011 guidelines, the 
Infectious Disease Society of America emphasizes that I & D is sufficient for most simple cutaneous abscesses, but 
gives level A-III recommendation for antibiotics for abscesses associated with severe or extensive disease, rapid 
progression with associated cellulitis, signs/symptoms of systemic illness, associated comorbidities or 
immunosuppression, extremes of age, abscesses in difficult to drain areas (i.e. face, hand, genitalia), septic phlebitis, 
and lack of response to I & D alone.
Patients with immunocompromising conditions, clinical signs of deeper infection, or infection that fails to improve with 
incision and drainage (I&D) plus oral antibiotics are also classified as severe cases. Purulent infections are treated with 
I&D and antibiotic administration in moderate and severe cases. 



Abscess- When to Add 
Antibiotics

Clin Infect Dis 
2011;52:e18-55
Clin Infect Dis 2014;1-46

Severe or extensive 
disease

Lack of response to I&D

Extremes of age Associated septic 
phlebitis

Immunosuppression Undrainable
Multiple sites of 
infection

S/s of systemic illness

Abscess in area difficult to drainAbscess in area difficult to drain completely 
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Drainable abscess >3cm
Undrainable
Multiple sites of infection 
Rapid progression in presence of cellulitis 
Systemic illness (fever, hypotension, tachycardia)
Immune compromise 
Elderly 
Difficult to drain area (hand, face, genitalia) 
Lack of response to incision and drainage 
Septic phlebitis - multiple lesions 
Gangrene 



MRSA or MSSA?
• Era of MRSA
• Consider MRSA
• H/o MRSA infection
• Comorbidities
• Recent abx use
• Recent hospitalization

• Correctly dose 
vancomycin
• Forget that 1g is “default 

dose”
• Utilize weight-based dosing 

strategy 15-20mg/kg (max 
2g)

Clin Infect Dis 2014;1-46
J Emerg Med 2013;44(5):910-8
Am J Health-Syst Pharm 2009;66:82-98
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In the past decade, MRSA has become the most common identifiable cause of purulent SSTIs among patients presenting 
to emergency departments in the United States.  When vancomycin is indicated in an ED patient, utilize a weight-based 
dosing strategy of at least 15-20 mg/kg actual body weight to a max of 2 gm. Understand that patients receiving 
vancomycin for MSSA infections tend to have worse outcomes. This suggests to use vancomycin judiciously. What we 
do in the ED matters for long-term outcomes because many doses are continued unchanged by the inpatient team. 
PROPER VANCOMYCIN DOSING: 15-20 mg/kg every 8-12 hours in patients with normal renal function. In seriously ill 
patients (eg, sepsis, meningitis, infective endocarditis) with suspected MRSA infection, a loading dose of 25-30 mg/
kg may be considered. Actual body weight should be used. IDSA recommends a max dose of 2 gm. In adults, we round 
to the nearest 250 mg increment. 
As the incidence of MRSA infections continues to rise AND we are starting to see increasing MIC with vancomycin, it is 
paramount that we optimize its use, starting in the ED. The American Society of Health System Pharmacists (ASHP) 
teamed up with the Infectious Diseases Society of America (IDSA) in 2009 to publish a consensus statement on 
Vancomycin Therapeutic Monitoring [1]. To prevent the development of bacterial resistance, they recommend using 
higher doses (15-20 mg/kg) to achieve proper serum trough concentrations. Risk factors for MRSA include recent 
antibiotic use, contact with healthcare worker or nursing home resident, recent hospitalization, diabetes and/or 
immunosuppression, incarceration, intravenous drug use, indwelling catheters, daycare, contact sports, and 
previous history of MRSA. Though risk factors may help guide decisions regarding antibiotic coverage, many patients 
with cutaneous CA-MRSA do not have any risk factors, making speciation and sensitivities difficult to predict.



Nonpurulent

Mild Typical cellulitis/erysipelas with no 
focus of purulence

Moderat
e

Typical cellulitis/erysipelas with 
systemic signs of infection

Severe

Failed oral antibiotic treatment
Systemic signs of infection 
Immunocompromised
Clinical signs of deeper infection such 
as bullae, skin sloughing, hypotension, 
or evidence of organ dysfunction
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Mild infection: typical cellulitis/erysipelas with no focus of purulence. Moderate infection: typical cellulitis/erysipelas 
with systemic signs of infection. Severe infection: patients who have failed oral antibiotic treatment or those with 
systemic signs of infection (as defined above under purulent infection), or those who are immunocompromised, or 
those with clinical signs of deeper infection such as bullae, skin sloughing, hypotension, or evidence of organ 
dysfunction. Two newer agents, tedizolid and dalbavancin, are also effective agents in SSTIs, including those caused by 
methicillin-resistant Staphylococcus aureus.
Acute bacterial skin and skin structure infections are caused primarily by gram-positive cocci—particularly, S. aureus 
and S. pyogenes. S. aureus is the most common cause of furuncles, carbuncles, cutaneous abscesses, and impetigo. S. 
pyogenes is the most common cause of erysipelas, lymphangitis, and cellulitis in patients without penetrating trauma, 
evidence of MRSA infection elsewhere, nasal colonization with MRSA, injection drug use, or systemic inflammatory-
response syndrome. Gram-negative rods and anaerobic bacteria can also cause ABSSSIs, particularly in patients with 
deep long-standing ulcers, immunocompromising conditions, or recent antibiotic exposure.
Mild and typical cases with no focus of purulence are treated in the outpatient setting with oral antibiotics directed 
primarily against streptococci (e.g., penicillin VK) but could also include coverage against MSSA (e.g., dicloxacillin, 
cephalexin, or clindamycin).



Moderate-Severe Cellulitis
• Antibiotic coverage for primarily cellulitic soft-

tissue infections ideally includes both MRSA and 
streptococcal coverage

• Staph aureus
• Usually associated with furuncles, carbuncles or 

abscesses
• High prevalence of resistance, assume MRSA in at risk 

population
• Strep

Clin Infect Dis 2005; 41:1373–406
N Engl J Med 2015;372(12):
1093-103

Nafcillin 2gCefazolin 1gVancomycin 
15mg/kg

OR OR
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Strep  unassociated to a defined portal.  Pencillinase-resistant PCN such as nafcillin or cefazolin, as they are active against staph and strep species, unless a resistant species is suspected, then vancomycin would be an appropriate initial therapy. In the 
case of S. aureus, the clinician should assume that the organism is resistant, because of the high prevalence of community-associated MRSA strains, and agents effective against MRSA should be used (A-I). Step down to treatment with other agents, such 
as tetracycline or trimethoprim-sulfamethoxazole, for MRSA infection may be possible, based on results of susceptibility tests and after an initial clinical response. 
For many institutions, clindamycin is not as good as it used to be for methicillin-resistant Staph aureus (MRSA). When treating skin and soft tissue infections (SSTI), this can be challenging. Clindamycin still covers skin strep species very well, but not always 
the staph. On the other hand, trimethoprim-sulfamethoxazole (TMP-SMX) covers staph really well, but not so much the strep. A new double-blind, multicenter, randomized study in NEJM compared these two antibiotics in 524 patients with uncomplicated 
skin infections who had cellulitis, abscess larger than 5 cm, or both. All abscesses underwent incision and drainage. The primary outcome was clinical cure rate 7-10 days after the end of treatment. There was no difference in clinical cure rate between the 
two groups (80.3% for clindamycin, 77.7% for TMP-SMX). Uncomplicated abscess shouldn't require antibiotics.  The dose of TMP-SMX was one DS tab equivalent, yet weights weren't reported. That dose may not be sufficient for all patients. Only 12% of the 
MRSA that grew was resistant to clindamycin, which is less than local patterns at many institutions. This limits generalizability. Unknown. This study seems to suggest TMP-SMX might be ok in uncomplicated cellulitis even though we assume strep species are 
the causitive organism. However, we already know cephalexin is equivalent to cephalexin + TMP-SMX from the 2013 study by Pallin et al. Why not just use cephalexin which has less adverse effects than TMP-SMX?  With such low clindamycin resistance, even 
to the staph species, perhaps that is why the two treatments were similar. Also, why did successfully drained abscesses need antibiotics? Finally, there were many exclusion criteria which eliminated many of the patients we see in the ED.

Antibiotic choice has been a topic of much debate, especially in the era of CA-MRSA. MRSA was first discovered in 1961, but it wasn’t until the 1990’s that outbreaks in the community became prevalent. Risk factors for MRSA include recent antibiotic use, 
contact with healthcare worker or nursing home resident, recent hospitalization, diabetes and/or immunosuppression, incarceration, intravenous drug use, indwelling catheters, daycare, contact sports, and previous history of MRSA. Though risk factors may 
help guide decisions regarding antibiotic coverage, many patients with cutaneous CA-MRSA do not have any risk factors, making speciation and sensitivities difficult to predict.
While I & D alone is probably sufficient for the majority of abscesses (including those caused by MRSA), in patients who require antibiotics it is reasonable to cover for MRSA. Large randomized controlled trials of antibiotic choice are lacking. According to 
several review articles, commonly prescribed oral antibiotics include trimethoprim-sulfamethoxazole, clindamycin, and tetracycline. Trimethoprim-sulfamethoxazole has good activity against MRSA but does not cover for beta-hemolytic Streptococcus, so it is 
often paired with a first generation cephalosporin. Some concern has been raised regarding resistance to trimethoprim-sulfamethoxazole in patients with HIV since they are frequently on this medication for pneumocystis prophylaxis. However, one large 
study showed that 100% of MRSA isolates in this patient population in Oakland, California were susceptible. In patients with sulfa allergy or other contraindications to trimethoprim-sulfamethoxazole, clindamycin is another option. Some strains of S. aureus 
have inducible resistance to clindamycin, due to presence of the “erm” gene. This means that the infection can initially be susceptible, but then develop resistance to clindamycin during therapy. The presence of the erm gene (and thus, the ability to predict 
strains with the potential for inducible resistance) can be detected by a double disk diffusion test (D-test), but is not 100% sensitive. Unlike trimethoprim-sulfamethoxazole, clindamycin is effective against beta-hemolytic Streptococcal species. In addition to 
the above-mentioned antibiotics, tetracyclines are another option. Like trimethoprim-sulfamethoxazole, tetracyclines are questionably active against beta-hemolytic streptococcus and require a second agent for full empiric coverage.
So, how do you choose the appropriate antibiotic for your patient? One study looked retrospectively at susceptibility of CA-MRSA amongst ED patients in University of Utah affiliated hospitals, and found that 98% of isolates were susceptible to trimethoprim-
sulfamethoxazole, 86% were susceptible to tetracycline, and 81% were susceptible to clindamycin. It is important to note that local resistance patterns vary according to geographical location, patient population, and can even vary hospital to hospital within 
the same region. It is vital to refer to your hospital antibiogram for treatment recommendations. A recent survey study assessed ED provider practices in the management of cutaneous abscesses, and found that 68% do not routinely prescribe antibiotics after 
every abscess after I & D. If antibiotics were given, 33% prescribed trimethoprim-sulfamethoxazole alone, 8% prescribed cephalexin alone, 8% prescribed clindamycin alone, and 47% used a combination of two or more antibiotics.



Necrotizing Fasciitis
• High mortality 50%–70% in patients with hypotension 

and organ failure
• S. pyogenes, S. aureus, V. vulnificus, and anaerobic 

strep sp.
• Staph and hemolytic strep can occur simultaneously
• Necrotizing = SURGERY (source control)
• Empirically add clindamycin to suspected necrotizing 

fasciitis and/or strep TSS
• To promote toxin production inhibition and modulation of 

cytokine production
Clindamycin 

600mg
Vancomycin 

15mg/kg
Pip/taz 
3.375g

Clin Infect Dis. 2005; 41:1373–
406
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Nec Fasc caused by S. pyogenes and mixed infections with facultative and anaerobic bacteria. 
Necrotizing fasciitis and/or streptococcal toxic shock syndrome caused by group A streptococci should be treated with 
clindamycin and penicillin (A-II). The rationale for clindamycin is based on in vitro studies demonstrating both toxin suppression 
and modulation of cytokine (i.e., TNF) production, on animal studies demonstrating superior efficacy versus that of penicillin, and 
on 2 observational studies demonstrating  greater efficacy for clindamycin than for b-lactam antibiotics.

Streptococcus pyogenes, or Group A Streptococcus, is a spherical, Gram-positive bacterium. S. pyogenes displays streptococcal 
group A antigen on its cell wall and typically produces small zones (2-3mm is typical) of beta-hemolysis. The complete 
disruption of Red Blood Cells and the release of hemoglobin) when cultured on blood agar plates is the reason it is called group 
A (beta-hemolytic) Streptococcus. Streptococci are catalase-negative. Under ideal conditions, S. pyogenes has an incubation 
period around 1–3 days. It is an infrequent, but usually pathogenic, part of the skin flora. An estimated 700 million infections 
occur worldwide each year. While the overall mortality rate for these infections is 0.1%, over 650,000 of the cases are severe and 
invasive, and have a mortality rate of 25%. Early recognition and treatment are critical; diagnostic failure can result in sepsis and 
death.  Vibrio vuln (gram negative). 
Necrotizing SSTIs are either monomicrobial or polymicrobial. Monomicrobial infections are often caused by hypervirulent strains 
of S. pyogenes and to a lesser extent by S. aureus, Clostridium perfringens, Vibrio vulnificus, or Aeromonas hydrophila. Infection 
with streptococci and staphylococci can occur simultaneously, and infection with C. perfringens is referred to as clostridial gas 
gangrene or myonecrosis.



UTI/Urosepsis 
• Occurs in pre-existing renal disease, abnormal 

urinary tract anatomy, foreign bodies (stents), renal 
or bladder stones, or genitourinary instrumentation 
with infected urine

• Common pathogens
• E coli, Proteus, Enterococcus, Klebsiella sp, 

Pseudomonas

Infect Dis Clin N Am. 2008; 
22:1-31
Crit Care Med. 2013; 41(2): 
580-637

Levofloxacin 
500mg

Pip/taz 
3.375gOR
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Urosepsis is sepsis originating from the urinary tract, where the organism cultured from the urine is the same as the organism 
cultured from the blood.
The urinary tract, like other organ systems, is designed to prevent infection. Urosepsis occurs only in the setting of pre-existing renal 
disease, abnormal urinary tract anatomy, foreign bodies (stents), renal or bladder stones, or genitourinary instrumentation with 
infected urine. Uropathogens causing urosepsis originate from the gastrointestinal tract and expectedly are aerobic GNBs or group D 
enterococci, usually Enteroccoccus faecalis (ie, vancomycin-sensitive enterococci [VSE]). For community-acquired urosepsis, empiric 
coverage should provide coverage against aerobic GNBs and VSE. When hospital-acquired urosepsis is related to urologic 
instrumentation procedures, anti–P aeruginosa coverage should be provided. As with CVC line infections, if urosepsis is due to 
obstruction, stone, foreign body (stent), or renal abscess, surgical intervention is usually necessary to control and eliminate the 
infection. For coverage of community-acquired or nosocomial urosepsis, piperacillin-tazobactam, levofloxacin, or meropenem 
provide optimal monotherapy. 
LEVOFLOXACIN 500mg q24 hours or PIP/TAZ 3.375g q6 hours

Catheter – associated 
If indwelling catheter in place > 2 weeks, replace catheter prior to culturing

Short term (≤ 30 days)
E. Coli sp.
Klebsiella sp.
Citrobacter sp.
Serratia sp.
Enterobacter sp.
Pseudomonas sp.
Enterococcus sp.

Long term (> 30 days)
Polymicrobial 



Suspected Source: CAP

Atypicals

Clin Infect Dis 2007; 
44:S27–72
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Firstly, K pneumoniae is seen virtually only in chronic alcoholics. K pneumoniae CAP is similar to K pneumoniae NP in 
terms of its clinical characteristics and radiograph appearance. Nosocomial K pneumoniae is more likely to present with 
sepsis and shock then its community-acquired counterpart. P aeruginosa is not a cause of CAP except in patients with 
cystic fibrosis or chronic bronchiectasis and even in these patients does not present with sepsis or septic shock. 
Patients who have febrile neutropenia who are predisposed to Pseudomonas bacteremia do not present with 
Pseudomonas pneumonia with sepsis or septic shock. 

The “atypical” organisms, so called because they are not detectable on Gram stain or cultivatable on standard 
bacteriologic media, include M. pneumoniae, C. pneumoniae, Legionella species, and respiratory viruses. With the 
exception of Legionella species, these microorganisms are common causes of pneumonia, especially among 
outpatients.



Atypical Coverage

Doxycyclin
e

FQ

Azithromyc
in

30



CAP Treatment
ICU Treatment
(strong recommendation; 

level I evidence)

Non-ICU
(strong recommendation; 

level I evidence)

Ceftriaxone or Amp/
sulbactam

FQ
Ceftriaxone or Amp/

sulbactam
+

 Azithromycin or FQ
Ceftriaxone or Amp/

sulbactam
+

 Azithromycin

Clin Infect Dis 2007; 
44:S27–72
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Inpatient, non-ICU treatment
18. A respiratory fluoroquinolone (strong recommendation; level I evidence)
19. A b-lactam plus a macrolide (strong recommendation; level I evidence) (Preferred b-lactam agents include 
cefotaxime, ceftriaxone, and ampicillin; ertapenem for selected patients; with doxycycline [level III evidence] as an 
alternative to the macrolide. A respiratory fluoroquinolone should be used for penicillin-allergic patients.)
Inpatient, ICU treatment
20. A b-lactam (cefotaxime, ceftriaxone, or ampicillin-sulbactam) plus either azithromycin (level II evidence) or a 
fluoroquinolone (level I evidence) (strong recommendation) (For penicillin-allergic patients, a respiratory 
fluoroquinolone and aztreonam are recommended.)
21. For Pseudomonas infection, use an antipneumococcal, antipseudomonal b-lactam (piperacillin-tazobactam, 
cefepime, imipenem, or meropenem) plus either ciprofloxacin or levofloxacin (750-mg dose)
Or the above b-lactam plus an aminoglycoside and azithromycin
Or the above b-lactam plus an aminoglycoside and an antipneumococcal fluoroquinolone (for penicillin-allergic 
patients, substitute aztreonam for the above b-lactam). (Moderate recommendation; level III evidence.)
22. For community-acquired methicillin-resistant Staphylococcus aureus infection, add vancomycin or linezolid. 
(Moderate recommendation; level III evidence.)



HCAP
• Community pathogens, plus MDRO
• Pseudomonas, Klebsiella, Acinetobacter, MRSA

Levofloxaci
n 750mg

Vancomycin 
18mg/kg

Pip/taz 
4.5g

Linezolid 
600mg

Cefepime 
2g

Infect Dis Clin N Am. 2008; 
22:1-31
Crit Care Med. 2013; 41(2): 
580-637 32

With a few notable exceptions, pneumonias are not associated with sepsis or septic shock. Pneumonias may be classified in 
many ways by causative
organism or by site of acquisition (ie, community-acquired pneumonias [CAPs] or nosocomial pneumonia [NP]. A subset of 
hospital-acquired
pneumonia (HAP) or NP is ventilator-associated pneumonia (VAP). From the infectious disease perspective, NP, HAP, and VAP 
are caused by the same pathogens, have the same clinical presentation, and require the same approach to empiric 
antimicrobial therapy. Occasionally, patients with HAP, NP, or VAP may be complicated by septic shock. 
There are three NP, HAP, and VAP pathogens that have the potential to cause sepsis and septic shock. These are K 
pneumoniae, S aureus, and P aeruginosa. K pneumoniae, S aureus, and P aeruginosa NPs are each characterized by high 
spiking fevers, cyanosis, hypotension, and rapid cavitation on chest radiograph. Necrotizing cavitary pneumonias, S aureus 
(MSSA or MRSA), and P aeruginosa are characterized by rapid cavitation on radiograph within 72 hours after clinical onset. 
The cavitation associated with K pneumoniae typically occurs within 3 to 5 days after onset. Hemorrhagic cavitary 
pneumonia is a characteristic feature of MSSA and MRSA pneumonias including influenza related MSSA/MRSA CAPs. The 
absence of rapid cavitation and hemorrhagic necrotic pneumonia without high spiking fevers, cyanosis, or hypotension 
argues against the diagnosis of community or nosocomial acquired staphylococcal pneumonia. Although a quarter to a third 
of ventilated patients in intensive care units have MSSA or MRSA colonization of respiratory secretions, MSSA and MRSA NP 
remains a distinctive and uncommon clinical entity. 



Clin Infect Dis. 2010; 
50:133–64
Infection 2009;37:522-7

Intraabdominal Infections
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Another important source of sepsis is the distal gastrointestinal tract. The colon contains more bacteria than any other 
organ. The fecal flora is predominantly (75%) Bacteroides fragilis. Most of the remaining anaerobic fecal flora are 
common coliforms (20%) and less common aerobic GNBs, excluding Pseudomonas aeruginosa. The remaining portion 
of fecal flora (5%) is comprised of group D enterococci. Of this, about 95% are E faecalis (VSE) and about 5% are 
Enterococcus faecium, which are virtually all vancomycin resistant (VRE). Because group D enterococci are ‘‘permissive’’ 
pathogens in the gastrointestinal tract (excluding the biliary tract), specific anti-VSE coverage is unnecessary in intra-
abdominal infections. Biliary tract sepsis is usually due to Escherichia coli, Klebsiella pneumoniae, or VSE. Sepsis of 
colonic or pelvic origin requires anti-aerobic GNB coverage (ie, coliforms) plus antibiotic antianaerobic (ie, B fragilis) 
coverage. Coverage against VSE, the ‘‘permissive pathogen’’ of the abdomen (excluding the biliary and urinary tract), is 
not needed. Sepsis of hepatic origin should be approached the same as sepsis for the lower abdomen and pelvis 
because the portal blood supply is derived from the colon.



Intraabdominal Infections
• Due to ULH E coli  susceptibility rates being <90%, 

FQ regimen not recommended

Infect Dis Clin N Am. 2008; 
22:1-31
Crit Care Med. 2013; 41(2): 
580-637
Clin Infect Dis. 2010; 50:133–64

Pip/taz 
3.375g

Cefepime 1g

Metronidazole 
500mg

Meropenem 
500mgOR OR
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CEFEPIME 1g q12 hours
PLUS
METRONIDAZOLE 500mg q8 hours
PIP/TAZ 3.375g q6 hours

Due to ULH Ecoli  susceptibility rates being <90%, FQ regimen not recommended. Carbapenem or Pip-tazo is best 
option for patients coming through ED as it is monotherapy and provides for ease of administration… pip-tazo will be 
located in Accudose, giving quicker access to this particular medication. 

Stomach/proximal small intestine: aerobic and facultative gram-positive and gram negative organisms
Ileum: E. coli, Enterococcus, anaerobes
Large intestine: obligate anaerobes (i.e., Bacteroides, Clostridium perfringens), aerobic and facultative gram-positive 
and gram-negative organisms (i.e., E. coli, Streptococcus,
Enterococcus, Klebsiella, Proteus, Enterobacter)



Meningitis

Clin Infect Dis 2004; 
39:1267–84
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Significantly improved outcomes, including decreased mortality, in adults receiving dexamethasone for S. pneumoniae 
meningitis. May decrease antibiotic penetration. Decreased penetration of vancomycin in animals after dexamethasone. 
Dose and administration. Give corticosteroids 10–20 minutes before or at same time as antibiotics. Dexamethasone 
0.15 mg/kg every 6 hours for 2–4 days.



Meningitis

Ceftriaxone 
2g

Vancomycin 
18mg/kg Ampicillin 2g

Infect Dis Clin N Am. 2008; 
22:1-31
Crit Care Med. 2013; 41(2): 
580-637

Dexamethaso
ne 10mg IV 
10 minutes 
before/with 

abx!
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Want good CSF penetration  rocephin penetrates better when meninges are inflamed. Amp penetrates only with inflamed 
meninges; vanco levels in CSF with inflamed meninges reach 20-30% of serum levels, but no penetration occurs with uninflamed 
meninges

Ampicillin used empirically in pts < 1 month or > 50 years of age. Vancomycin is initiated empirically to cover for resistant s. pneumo.

The likelihood of having a positive Gram stain result also depends on the specific bacterial pathogen causing meningitis [3, 10]: 90% 
of cases caused by Streptococcus pneumoniae, 86% of cases caused by Haemophilus influenzae, 75% of cases caused by Neisseria 
meningitidis, 50% of cases caused by gram-negative bacilli, and approximately one-third of cases of meningitis caused by Listeria 
monocytogenes have positive Gram stain results. 

prospective, randomized, placebo-controlled, double-blind multicenter trial did provide important data on the use of adjunctive 
dexamethasone in adults with bacterial meningitis [71]. A total of 301 adults (age, 17 years) were randomized to receive 
dexamethasone (10 mg q6h for 4 days) or placebo, the first dose being administered 15–20 min prior to the first antimicrobial at IDSA 
member on July 15, 2015 http://cid.oxfordjournals.org/ Downloaded from 1278 • CID 2004:39 (1 November) • Tunkel et al. dose. At 
8 weeks after enrollment, the percentage of patients with an unfavorable outcome (15% vs. 25%; ) and P p .03 death (7% vs. 15%; ) was 
significantly lower in the P p .04 dexamethasone group. Among the subgroup of patients with pneumococcal meningitis, benefit was 
evident in those who received adjunctive dexamethasone, with a lower percentage of unfavorable outcomes (26% vs. 52%; ) and deaths 
P p .006 (14% vs. 34%; ). Benefits were not seen in other sub- P p .02 groups with meningitis caused by other meningeal pathogens, 
although patient numbers in those groups were small. In all groups, dexamethasone appeared to be the most beneficial in patients 
with moderate-to-severe disease on the Glasgow Coma Scale.



MICU Septic Shock Protocol

CAP HCAP/VAP Intra-
abdominal

CEFTRIAXONE 1G 
q24 hours

PLUS
AZITHROMYCIN 
500mg q24 hours

LEVOFLOXACIN 
750mg q24 hours

PLUS

VANCOMYCIN 
18mg/kg

-OR -
LINEZOLID 600mg 
q12 hours

PLUS

PIP/TAZ 4.5g q6 
hours

- OR -
CEFEPIME 2g q8 

CEFEPIME 1g q12 
hours

PLUS
METRONIDAZOLE 

500mg q8 hours

LEVOFLOXACIN 
750mg q24 hours

LEVOFLOXACIN 
750mg q24 hours

PLUS

VANCOMYCIN 
18mg/kg

-OR -
LINEZOLID 600mg 
q12 hours

PLUS

PIP/TAZ 4.5g q6 
hours

- OR -
CEFEPIME 2g q8 

PIP/TAZ 3.375g q6 
hours
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MICU Septic Shock Protocol

Meningitis UTI SSTI/Nec fasc
CEFTRIAXONE 2g 
q12 hours

PLUS
VANCOMYCIN  
18mg/kg

LEVOFLOXACIN 
500mg q24 hours

VANCOMYCIN 
15mg/kg

PLUS
PIP/TAZ 3.375g q6 
hours

PLUS
CLINDAMYCIN 
600mg q8 hours

AMPICILLIN 2g q4 
hours

ACYCLOVIR 10mg/

PIP/TAZ 3.375g q6 
hours

VANCOMYCIN 
15mg/kg

PLUS
PIP/TAZ 3.375g q6 
hours

PLUS
CLINDAMYCIN 
600mg q8 hours

• If penicillin allergic
• Replace pip/taz or cephalosporin with AZTREONAM 
2g q6 hours
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Conclusion

40
Patients with severe sepsis should thus receive a broad-spectrum, intravenous regimen that is effective for both gram-
negative and gram-positive bacteria, and they should receive it as quickly as possible. The choice of drugs should be 
modified according to the patient’s own microbiological culture data and the resistance patterns prevalent in the 
patient’s community or hospital. Under some circumstances, such as when a patient develops severe sepsis after 
having received a broad-spectrum regimen for another infection, empirical antifungal therapy may be warranted 
(Candida species now account for 10% or more of the cases of severe sepsis in such patients). 

Faster initiation of antimicrobial therapy correlates with decreased mortality in sepsis
Source control can be life saving dependent upon infection site
Consider host factors, pharmacokinetics, pharmacodynamics, infection site, and local susceptibilities before 
choosing antibiotic regimen
Cultures prior to antimicrobial administration allow for narrowing of broad spectrum therapy



IV Abx Before Discharge: Please 
NO
• No evidence supports its benefit
• Prolongs ED length of stay
• Increases cost of ED visit
• Pharmacokinetics
• Vancomycin is a time-dependent killer 

• Under-dosing is common
• Risk of MDRO

Am J Emerg Med 2014;32(10):
1195-9
J Emerg Med 2015;49:50-7
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You are managing an otherwise healthy patient with cellulitis but no abscess to poke. You decide this patient needs 
antibiotics but is stable enough to go home. “Give em’ a dose of vanc before they go,” right? 
Here is why giving one-dose vancomycin for SSTIs in stable patients is a bad idea:
NO evidence that this shows any benefit. Not recommended by the Infectious Diseases Society of America (IDSA). 
Extends the patient’s ED stay by at least an hour for the IV infusion. Increases the cost of the ED visit (IV line, 
medication, RN time). 
Pharmacokinetically 1 dose of vancomycin makes no sense for SSTIs: 

–   1 gm IV x 1 is sub-therapeutic for decent adult kidneys
–   Effective bug-killing is based on drug levels achieved with repeated dosing over several days

Subtherapeutic vancomycin concern in the age of multi-drug resistant (MDR) organisms.
Some will argue that we should still give SSTI patients one dose of IV antibiotics and send them out on the same PO 
antibiotics – i.e. clindamycin. Remember that infusion time for IV antibiotics is usually 30-60 minutes, the same time it 
takes for the antibiotics to be absorbed from the GI tract, so giving 1 dose of IV antibiotics as a “load” before discharge 
is not necessary.  Oral antibiotics commonly used for SSTIs and their bioavailability (source – package inserts): 
Clindamycin ~90%, Sulfamethoxazole/Trimethoprim ~100%, Doxycycline ~100%, Linezolid ~100%
Given vancomycin’s time dependent mechanism of action, it is unlikely that vancomycin administration in the ED prior 
to disposition home could be beneficial. Study Objectives: To characterize the indications, dosing, and appropriateness 
of vancomycin use in patients discharged from the ED. Methods: This is a single-center retrospective observational 
cohort study of patients who received vancomycin in an urban, academic, tertiary care ED. The subjects were 
consecutive adult patients administered IV vancomycin in the ED and then discharged home over an 18-month period. 
Outcomes were measured 1) to characterize patients receiving vancomycin prior to discharge home from the ED; and 2) 
to identify patients that did not meet indications for appropriate use based on the 2011 Infectious Diseases Society of 
America guidelines for treating MRSA infections. Results: There were 526 patients that received vancomycin in the ED 
prior to discharge during the study period. In this cohort, 368 (70%) patients were diagnosed with skin and soft tissue 
infections. A MRSA risk factor was present in 396 (75%) patients. Prior to discharge, one dose of vancomycin was 
administered to 357 (68%) patients. Underdosing of vancomycin occurred in 239 (73%) patients. Conclusions: 
Vancomycin was given frequently to patients discharged home from the ED, most commonly for conditions where 
vancomycin was not indicated, such as skin and soft tissue infections. The majority of these patients received a 
vancomycin dosing strategy that is not only unlikely to lead to clinical improvement, but also has the potential to 
contribute adversely to the development of antibiotic resistance. Further investigation is needed into the impact of 
vancomycin use, the emergence of vancomycin resistance, and the role of ED based antibiotic stewardship.



Infectious Diseases 101

Site of 

Patient 
Factors
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The choice of empirical antimicrobial therapy depends on complex issues related to the patient’s history, including drug 
intolerances, recent receipt of antibiotics (previous 3 months), underlying disease, the clinical syndrome, and susceptibility 
patterns of pathogens in the community and hospital, and that previously have been documented to colonize or infect the 
patient.

Because patients with severe sepsis or septic shock have little margin for error in the choice of therapy, the initial selection 
of antimicrobial therapy should be broad enough to cover all likely pathogens. Antibiotic choices should be guided by local 
prevalence patterns of bacterial pathogens and susceptibility data. Ample evidence exists that failure to initiate 
appropriate therapy (ie, therapy with activity against the pathogen that is subsequently identified as the causative agent) 
correlates with increased morbidity and mortality in patients with severe sepsis or septic shock (68, 71, 79, 80). Recent 
exposure to antimicrobials (within last 3 months) should be considered in the choice of an empiric antibacterial regimen. 
Patients with severe sepsis or septic shock warrant broad-spectrum therapy until the causative organism and its 
antimicrobial susceptibilities are defined. Although a global restriction of antibiotics is
an important strategy to reduce the development of antimicrobial resistance and to reduce cost, it is not an appropriate 
strategy in the initial therapy for this patient population. However, as soon as the causative pathogen has been identified, 
de-escalation should be performed by selecting the most appropriate antimicrobial agent that covers the pathogen and is 
safe and cost-effective. Collaboration with antimicrobial stewardship programs, where they exist, is encouraged to ensure 
appropriate choices and rapid availability of effective antimicrobials for treating septic patients. All patients should receive 
a full loading dose of each agent. Patients with sepsis often have abnormal and vacillating renal or hepatic function, or may 
have abnormally high volumes of distribution due to aggressive fluid resuscitation, requiring dose adjustment

Diagnosis of infection: community x hospital infections, acute vs chronical, broad-spectrum antibiotics for empirical therapy, 
narrow-spectrum antibiotics for selective treatment or outpatients
Patients factors: age, sex (pregnant, lactating women), weight, allergies, genetic factors, renal and hepatic function, concurrent 
medication
Drug factors: antibacterial spectrum (narrow-spectrum, broad-spectrum activity, Gram-positives Gram-negatives), cidal vs. static, 
pharmacokinetics – to infection site, adverse effects, drug interactions, convenience, cost.



Complicated SSTI
• Toxic shock syndrome 

(TSS) 
• Group A streptococci or S 
aureus
• Characterized by 
multiorgan dysfunction 
and may be fatal
• TSS is primarily a toxin-
mediated disorder

• Necrotizing fasciitis
•May be complicated by 

Infect Dis Clin N Am. 2008; 22:1-31
Crit Care Med. 2013; 41(2): 580-637

Clinical Features Suggestive 
of Necrotizing Infection

Severe, constant pain
Bullae, related to occlusion of 
deep blood vessels
Skin necrosis or ecchymosis 
that precedes skin necrosis
Gas in the soft tissues
Edema that extends beyond 
the margin of erythema
Cutaneous anesthesia
Systemic toxicity
Rapid spread, especially with 
appropriate antibiotic therapy

43
(1) severe, constant pain; (2) bullae, related to occlusion of deep blood vessels that traverse the fascia or muscle 
compartments; (3) skin necrosis or ecchymosis (bruising) that precedes skin necrosis; (4) gas in the soft tissues, 
detected by palpation or imaging; (5) edema that extends beyond the margin of erythema; (6) cutaneous anesthesia; (7) 
systemic toxicity, manifested by fever, leukocytosis, delirium, and renal failure; and (8) rapid spread, especially during 
antibiotic therapy. 



Uncomplicated Cystitis and 
Pyelonephritis
• Avoid FX, tetracyclines, AMG in pregnancy 
• Avoid trim/sulfa in late third trimester

Clin Infect Dis 
2011;52(5)

Acute Uncomplicated 
Cystitis

Acute Pyelonephritis
Nitrofurantoin (100mg po BID x5 
days) Ciprofloxacin

Trim/sulfa (1 DS tab po BID x3 
days) Trim/sulfa

Fosfomycin (3gm PO x1)

FQ x3 days

Beta-lactams
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Medication Selection Cont
• Empiric Therapy
• Community infection
• Narrow spectrum

• Nosocomial infection
• Broad spectrum, reserved abx

• Targeted Therapy
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Empirical th

community 
Narrow spectrum - rely on localization and signs

hospital infections
Broad spectrum reserved ATB

Targeted th
Chronical infections

E.g. „Diabetic leg“, TBC



Considerations for Empiric Antibiotic 
Therapy

Drug 
Intolerances

Recent 
Antibiotic Use 
(<3 months)

Underlying 
Disease

Clinical 
Syndrome Susceptibility 

Patterns in the 
Community

Previously 
Documented 
Pathogens

Renal and 
Hepatic 
Function
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Treatment Principles
• EARLY GOAL DIRECTED THERAPY
• Aggressive treatment in the ED
• Proven to reduce mortality in severe sepsis/shock
• 16% absolute RR in mortality

• Prompt infection source control
• Culture of pertinent sites
• Early and appropriate  empiric antibiotics
• Aggressive circulatory support
• Non-injurious ventilatory support
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Sepsis treatment has evolved substantially to a few basic principles: prompt infection source control, culture of 
pertinent sites, early and appropriate  empiric antibiotics, aggressive circulatory support, and non-injurious ventilatory 
support.



Zosyn Extended Infusion
• Time dependent killer
• Pharmacodynamic parameter best associated with treatment 

efficacy is time over the MIC 
• Extended infusion strategy has a higher probability 

of reaching target attainment in pseudomonas than 
conventional dosing strategies 

• Scheduled/continuous orders for pip/taz will be 
extended infusion only (infused over 4 hours)

• Initial/ one time, “bolus”, will be infused over 30 
minutes

• For pseudomonas, 4.5g x1 dose in the ER
• Will be followed by recommended extended infusion

Pharm 2007;27(11):1490–1497)
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I have attached a PK/PD study that demonstrated that probability of target attainment with Pseudomonas aeruginosa and MICs @ 
16 mcg/mL (breakpoint) were 93% with 3.375 gm over 4 hours IV Q8h and 97% with 4.5 gm over 4 hours IV Q8h (intermittent 
infusion of 4.5 gm over 30 minutes IV Q6h was 80% at this MIC). I am not sure of the clinical significance of this difference and we 
may have MICs of 2, 4, or 8 where there is no difference in target achievement, but our Microlaboratory doesn't have the 
equipment to test actual MICs below 16 mcg/mL. The best regimens for target attainment for all MICs would be high-dose 
continuous infusion, but incompatibilities and limited safety data somewhat prevent this from being an available option for a large 
amount of patients. That being said, I definitely agree with the 4.5 gm x 1 dose if patient is critically ill followed by the 
recommended EI option if you think that is appropriate. 

Time dependent killing effect is best predicted by the 
percentage of time that blood concentrations of a drug remain 
above the MIC. increasing the concentration of ATB to higher 
multiples of the MIC does not significantly increase the rate of 
kill. E.g., for PNC and cephalosporins, dosing schedules that 
ensure blood levels greater than MIC for 60 – 70 % of the time 
was showed to be clinically effective. severe infections are 
best treated by continuous infusion of these agents rather 
than by intermittent dosing



Pip/taz Extended Infusion
• Go Live Date: Aug 5th

CrCl >20ml/min <20ml/min, HD, PD

Usual Dose

Febrile 
Neutropenia

Morbidly Obese
Cystic Fibrosis

Bolus: 3.375g over 30 
minutes, followed 4 hours by:

Maintenance: 3.375g over 4 
hours q8hrs

Bolus: 3.375g over 30 
minutes, followed 8 hours 
by:

Maintenance: 3.375g over 
4 hours q12hrs

Bolus: 4.5g over 30 minutes, 
followed 4 hours by:

Maintenance: 4.5g over 4 
hours q8hrs

Bolus: 4.5g over 30 
minutes, followed 8 hours 
by:

Maintenance: 4.5g over 4 
hours q12hrs
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Future Antimicrobial Agents For 
Gram Positives Organisms

• Glycopeptides
• Telavancin
• Oritavancin
• Dalbavancin

• Tetracyclines
• Tigecycline (broad spectrum activity)

• Cephalosporins
• Ceftibiprole (5th generation)
• Excellent gram positive activity (MRSA & Enterococcus)
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34%

8%

6%

32%
55%
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