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Are antibiotics 
in your scope 
of practice?



Another “Time-sensitive” Disease

J Orthop Trauma. 2015; 29(1).



Infection Risk Increases with Delays in 
Antibiotic and Wound Coverage

J Orthop Trauma. 2015; 29(1).



Open Fractures: Gustilo-Anderson 
Classification

Type I
• Skin wound < 1 cm in 

length and clean
Type II
• Laceration > 1 cm but < 10 

cm without extensive soft 
tissue damage, flaps or 
avulsions

Type III
• Wound > 10 cm with 

extensive soft tissue injury 
or traumatic amputation

Type I

Type II

Type III



EAST Guideline Recommendations

• Systemic antibiotic coverage directed at 
gram-positive organisms initiated as soon 
as possible after injury

• Additional gram-negative coverage for 
type III fractures

• Additional added for any fecal or potential 
Clostridial contamination

J Trauma. 2011; 70(3)



ACS 2015 Quality Guideline 
Recommendations

• Intravenous (IV) antibiotics should be 
started within 60 minutes of presentation 
to hospital.

Best Pract Manage Orthop Trauma 2015 , 1-38





Goal: 
< 60 mins

Indianapolis EMS Pilot
Time from 911 call to Antibiotic 

Administration (mins)
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Time of 911 call to ABX administration





              

Type I and II: Cefazolin
• Cover normal 

flora on the skin
– Staphylococcus 

aureus 
– Coag-neg 

Staphylococcus
– Streptococcus 

bacteria
• Best for small 

skin wounds & 
simple fractures



              

Type III: Cefazolin
and additional antibiotics at hospital
• Cefazolin covers 

many common gram-
positive bacteria in 
fracture-related 
infections.

• Contaminated “dirty” 
wounds will require 
additional antibiotics.



Antibiotic of Choice for EMS

• Cefazolin
• Simple, inexpensive, safe
• Additional antibiotics can be added in ED 

for complicated fractures



              
PA Pilot EMS Protocol #6093



Inclusion Criteria
• Apparent fracture (bony 

deformity or crepitus)
AND

• Laceration over fracture

Exclusion Criteria
• Wt. < 30 kg (approx. < 9 y/o)
• Allergy to cephalosporin 

antibiotics
• History of anaphylaxis to 

penicillin

Protocol #6093 Patient Criteria



              

Pilot Protocol #6093
Cefazolin Dosing



Summary

• Osteomyelitis/infections from open 
fractures are a time-sensitive illness.
– Administer antibiotic as close to time of injury 

as possible (ideally < 1 hr.)
• EMS accurately identifies open fractures
• Antibiotics by EMS are Safe
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Drugs for Bugs Among the 
Pharmaceuticals We Lug: What’s the 
Rationale, Benefit and Downside of 

EMS Giving Antibiotics ?



The Many Faces of Sepsis





Sepsis Mortality



Time to Antibiotics Matters

 Stage 1 = Suspected Infection = 4 SIRS Criteria

 Stage 2 = Confirmed Infection + 2 SIRS Criteria = Sepsis
 Lactate > 2

 Stage 3 = Sepsis + Organ Dysfunction…AMS / Hypoxia

 Stage 4 = End Organ Failure = Septic Shock…vasopressors
 Lactate > 4 



What Do We Know about
Sepsis and Antibiotics ?

 Antibiotics must be given as soon as Sepsis is recognized

 Every 1-hour delay in antibiotic administration = ↑7.8% 
hospital mortality in septic shock patients

 Broad-spectrum antibiotics should be administered as 
quickly as possible in these patients with septic shock

 We chose Rocephin…3rd generation cephlasporin



Why Rocephin…1g IV / IM ?

Medical uses include:
 Bacterial sepsis
 Meningitis
 Lower RTI’s
 Cellulitis
 Urinary tract infections
 Pelvic inflammatory disease
 Intra-abdominal infections
 Surgical prophylaxis
 Lyme disease

Cautions
 Ceftriaxone should not be used in those with 

an allergy to ceftriaxone

 < 10% cross-reactivity between penicillins and 
3rd-generation cephalosporins 
 Caution should still be used when using ceftriaxone 

in penicillin-sensitive patients.
 Caution should be used in people who have had 

previous severe penicillin allergies.

 It should not be used in neonates,0 - 28 days 
particularly those who are premature because 
ceftriaxone is reported to displace bilirubin 
from albumin binding sites, causing bilirubin 
encephalopathy ➝ hyperbilirubinemia



Antibiotics in the Field ?

 We are already doing that 

 Rocephin 2g IV / IM for open Tib   
/ Fib fractures in Trauma patients

 Rocephin 1g IV / IM for Sepsis 
Alert patients with a MAP ≤ 70



Remember !!!



TIME to Antibiotics Matters !



What about Blood Cultures ?

 Low rates of positive blood cultures = 50%

 Most positive results are contaminants 
 Nonsterile working conditions

 Limited clinical impact of positive culture results 
 Prophylactic therapy is given

 Cultures can take > 3 days to return definitive results
 Can’t wait to treat patients based on their blood cultures



If Blood Cultures Were Not Done Before Starting 
Antibiotics, Is It of Any Value to Obtain Them Later? 

 Hourly Effect of Pretreatment With IV Antibiotics on Blood Culture         
( BC ) Positivity Rate in Emergency Department Patients

 Adult patients (>18) admitted from the UFHealth Shands ED 
between August 2012 and December 2016 (N = 30,743)                       
Open Forum Infect Dis. 2019 May; 6(5): ofz179.

     Published online 2019 May 20. doi: 10.1093/ofid/ofz179

The percentage of BC with significant growth was 
unchanged during the first hour after starting IV 

antibiotics but declined significantly in the period      
1–12 hours after IV antibiotics were started



Polk County Fire Rescue                            
Sepsis Protocol

Medical patient ≥ 18 years old
+

≥  ( 2 Positive SIRS Criteria + qSOFA )
+           

Modified Shock Index or Shock Index → Positive
↓

Sepsis Alert
↓

Administer IV NS 30ml /Kg  
If MAP ≤ 70 : Septic Shock ADD Rocephin 1g IV/IM





Polk County : 2015 - 22 Sepsis Alert Data

ALL Polk County Number of Cases
2015 - 2021

Number of Cases  
2022

Total Sepsis Alerts 3995 253

% Diagnosed with Sepsis 56% 64%

% Admitted 94% 93%

Positive lactate Levels 50% 50%

Mortality 2017-21 15.8% 7.9%



Polk County Fire Rescue
Septic Shock Mortality vs. National Average

National Sepsis Mortality = 30%

National Septic Shock Mortality = 40%

 Polk County Mortality for Septic Shock = 7.9%
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