SURGICAL INFECTIONS POS LECTURE 2 
JMA Bohnen  Nov 2009
Main topics: prevention and treatment, especially anti-infective agents.
PREPARATION FOR OPERATION
Key review of prevention: Mangram Infect Control Hosp Epidemiol 1999; 20:250-278. 
Bacteria: patient: chlorhexidine shower/sponge x2; population: surveillance, quality improvement.
Local environment: manage/postpone for local infection; smoking abstinence ↓ ssi: Ann Surg 2003;238:1; clip, avoid or shave immed. preop Infect Control Hosp Epidemiol 2005;26:923 no conclusion; NEJM 2006;355:2640 shave might help); smoking and BMI predict ssi Heart Lung 2005;34:108
Host defenses: preop nutrition reduces major infn in major malnut for major OR; resuscitation; control blood sugar Circulation 2004;109:1497; ↓/dc steroids if possible; rx remote infections
Duration: diagnose, treat asap
OPERATION
Pre-op
Bacteria: 4 min scrub 1st case, 1 min thereafter; ETOH hand rub OK JAMA 288:722, 2002; handwash reviewed MMWR 2002:51:RR-16;  prophylactic antibiotics

Intra-op 

Bacteria: treat infection/drain pus; prevent further contamination; strict asepsis; gowns/drapes: poor data quality, see Bull Am Coll Surg 2007;92:15; masks: poor data, protect us, may limit bacteria “shedders;” 
Local environment: Give pt normothermia Kurz NEJM 1996;334:1209 and oxygen (Greif NEJM 2000;342:161, Melling Lancet 2001;358:876, Qadan Arch Surg 2009;144:359). Keep operative field free of: 1) blood - good culture medium; liquid phase impairs neutrophils; anoxic
2) dead tissue - culture medium; anoxic 3) dead space – attracts fluid, anoxic 4) foreign bodies (FB), incl drains – use only when nec 5) sutures: tapes better than staples better than sutures; synthetic better than natural; monofilament better then multifilament (braided); absorb sim to nonabsorb
Minimally invasive probably better CID 2001;33(S2):S69 

Post-op
Handwash Infection Control and Hospital Epidemiology 2004; 25:187; avoid bacteremia - D/C Foley, NG tube, IV, art line, etc. N.B.: wound infection in 1st 48 hr   (   S. pyogenes or Clostridia

ANTI-INFECTIVE AGENTS
By convention:
Disinfectants: for floors, walls, not people eg JAVEX. Review of disinfectants: CID2004; 39:702–9
Antiseptics: external (surgical prep, hand wash), sometimes irrigate wound, body cavity; not parenterally; only acceptable ones are: chlorhexidine, povidone-iodine (an iodophor), and alcohols. Chlorhexidine is best for patient skin and surgeons’ hands: good spectrum and residual activity. Povidone-iodine used widely because less expensive; alcohols cheap, flammable, transient, hurt hands but good for ICU/ward
Antimicrobial agents: systemic or topical use; the term "antibiotics" refers to chemicals excreted by micro-organisms, but the term is used loosely to include synthetic antimicrobials and all antimicrobial agents
ANTIMICROBIAL AGENTS
Prophylaxis vs therapy: Appropriate prophylaxis (see below) ↓ risk for surgical site infection.  In therapy, adverse local factors (eg bacterial density, foreign or necrotic material) limit antibiotic effectiveness: antibiotics play a support role to mechanical removal of bacteria, devitalized tissue and foreign material. 

MECHANISM OF ACTION OF ANTIBIOTICS
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Cidal vs static not clinically important (CID 2004;38:864) but may appear on exam
Minimum inhibitory concentration (MIC): lowest drug conc that inhibits microb growth in vitro, measures drug potency against an organism. MIC may not reflect in vivo action, which many factors affect eg bact conc, local pH/O2, devit tissue
Pharmacokinetics: where drug goes and when, by each route

Pharmacodynamics: timing of drug concentration effects: sustain B-lactams above MIC; give AGs and quinolones high peak, captures postantibiotic effect
CLINICALLY IMPORTANT PROPERTIES OF ANTIBIOTICS
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3rd gen cephs cover gm pos worse, gm neg better, cost much more than 1st gen; alternates for AGs, quins, carbapenems. Ceftaz, cefip cover P. aeruginosa.  Ceftri, ceftiz: once/d. Cefotet vs cefox: cefotet covers gram neg facultatives better, stays long so BID, better proph; but cefoxitin covers anaerobes better though both losing anaer effects. Many more 3rd/4th gen cephs
*** Cephalosporins NEVER cover Enterococcus spp. and can select for them. 
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"URINARY AGENTS"

these drugs started as UTI rx but have expanded indications greatly
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VRE= vancomycin resistant enterococcus=infection control challenge; Vanco covers what pen does + staph; Vanco is indicated for prsp-resistant staph, severe pen allergy, enterococcus; Vanco levels are controversial
METRONIDAZOLE

                   ANAEROBES ONLY                        



RF      


TOX

po,                 
All anaerobes exc a few                      




Tongue

IV                 
lesser ones (proprion,                  



-      

Disulfiram

                   
eubacteria, lacto, bifido)                    

                   
(   DOSE IF LIVER FAILURE (get levels)

          

po formulation cheaper than IV
From http://www.sanfordguide.com/notices/notices.php accessed July 29 09 
Renal Dose Adjustment--Metronidazole Dated: 2009-07-22 

Updated renal dose adjustment information for metronidazole:

CrCl >50: Usual dose; CrCl 10-50: Usual dose; CrCl <10: 50% of usual dose q12h; HEMO: Usual dose + 50% of normal dose as supplement after dialysis; CAPD: 50% of usual dose q12h; CRRT: Usual dose

End stage liver disease: 50% of usual dose q12h

Table 17A

CLINDAMYCIN
                         AEROBES          
ANAEROBES               

RF


TOX

                       

+     
-          


+       
-

     IV,       

(   
-
        

( 
( (inc. B. frag)         
-           

P.M

     po


(incl S. aureus)                                                                   



colitis,















diarrhea

RIFAMPIN

  po              
Gm + cocci                





-            

GI

  IV avail          S. aureus              





 ( ( in        

( LFT

                            C. diff                  





liver         

"flu"

                            TB                       





failure)    

inactive

                                                                    







BCP

Rifampin: for serious staph infection in combination, nasal carriage; don’t give alone because of resistance 
STREPTOGRAMINS

quinupristin
-dalfopristin po, IV


Gm + incl some VRE, MRSA

?
myalgias,












arthralgias


OXAZOLIDINONES
linezolid po, IV


Gm+ incl VRE, MRSA


-
( bone marrow
LIPOPEPTIDE

daptomycin IV

Gm+ incl VRE, MRSA


↓ if severe

C. diff








ANTIFUNGALS
           

ADMIN        

    
SPECTRUM                  

RF          TOX

AMPHO B     Mouth gargle                                          


-

Fever, chills
BP arrhyth 

IV :D5W           

Broadest                


Rigors( demerol
              
over                                              





↑Cr, Anemia
             
4 hr









RTA, (  K
 











Phlebitis
                        









GI, joint/
                                                              






musc pain
LIPOSOMAL AMPHO B: ↓ infusion related reactions; very expensive (40 x ampho)
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Anidulafungin sim to fluconazole for invasive candidiasis. NEJM 2007;356:2472. Fluconazole still first line bec cheaper, generally as good NEJM 2007;356;24
ANTIBIOTIC PROPHYLAXIS FOR SURGICAL SITE INFECTIONS
Prophylactic Antibiotics refers to prevention of “wound infection” (superficial and deep incisional surgical site infection), and in some cases (eg vascular and ortho implants), prevention of infected prosthesis. NOT clearly shown to prevent deep infections  eg abdominal abscesses following colon operations
Principles of antimicrobial prophylaxis
1.
Follow the evidence (there’s a lot).

2.
When used appropriately, prophylactic antibiotics are highly beneficial and cost-effective.

3.
Antibiotics must be present in the tissues at the time of wound contamination. The first dose should be given before the incision and if forgotten, intra-operatively.  Don’t give first dose too long (>1h) before the procedure. Order it to go with patient to OR, not “on call.” If the procedure is long (> 2x T ½), add a dose intra-op (have someone remind you).
4.
Antibiotic administration beyond 2 postop doses does not prevent wound infections further and is not cost-effective.  A single preop dose (+/- intraop dose, see above) is enough.
5.
Prophylactic antimicrobials generally are not indicated in clean cases except where benefit has been shown: cardiac, implant, groin incision, craniotomy.
Evidence shows lack of benefit for mechanical bowel prep for colon and rectum operations
RISKS OF PROPHYLACTIC ANTIBIOTICS

1)  allergy (mainly to beta-lactams)

2)  emergence of drug resistant bacteria – uncommon if drugs are used correctly; however, 

pseudomembranous colitis is an example of drug resistant bacterial overgrowth

3)  pseudomembranous colitis (= antibiotic-associated colitis): clinda, quiniolones, amp and cephs worst, almost all antibiotics cause it (exceptions: IV AGs, vanco)
4)  vancomycin "red person" syndrome

Antibiotic prophylaxis in surgery
Use single dose, repeat intra-op if indicated
	Cardiovascular 
Valve or vasc implant; open heart, pacemaker,  defibrillator; aorta; groin

	S. epidermidis, S. aureus, Corynebacterium, enteric gram-negative bacilli


	cefazolin or cefuroxime (cardiac) or vancomycin
	1-2 grams IV

1-2 grams IV

1 gram IV

     

	Gastrointestinal
Esophageal,gastroduodenal
Bilary tract 

Colorectal


	Enteric gram-negative bacilli, gram positive cocci

Enteric gram-negative bacilli, entreococci, clostridia 

Enteric gram-negative bacilli, anaerobes, enterococci 


	(bleed, perf, obstr, achlorhdria) cefazolin
(>60, acute chole, CBD stone, obstr jaundice, re-op)

 cefazolin
po neomycin + erythromycin base 
or
cefotetan

or

 genta + 
metronidazole
	1-2 grams IV

1-2 grams IV

1g each at 1, 2, 11 pm day before

2 grams IV

2 mg/kg IV
500 mg IV


	Appendectomy non- perforated

Genitourinary

abdominal hysterectomy
	Enteric gram-neg bacilli, anaerobes, enterococci

Enteric gram-negative bacilli, enterococci

Enteric gram-negatives, anaerobes, Gp B strep, enterococci 
	cefoxitin/cefotetan 

genta/metro
If contam urine: ciprofloxacin 

cefazolin/cefotetan/

cefoxitin 


	1-2 grams IV

2mg/kg//500 mg
      500 mg PO or

400 mg IV

1-2 grams IV

1-2 grams IV

          

	Head and Neck 
Through oral or pharyngeal mucosa
	Anaerobes, enteric gram-neg bacilli, S. aureus
	clindamycin

+ gentamicin 


	600-900 mg IV

1.5 mg/kg IV

	Orthopedic 

Total joint replacement internal fixation of fractures

Lower limb amp for ischemia
	S. aureus, S. epidermidis
S. aureus, S. epi eteric gram-neg bacilli,  clostridia


	cefazolin or

vancomycin
	1-2 grams IV

1 gram IV



	Thoracic non-cardiac
	S. aureus, S. epidermidis, streptococci, enteric gram-negative bacilli
	cefazolin or

cefuroxime

or vancomycin
	1-2 grams IV

1-2 grams IV

1 gram IV




Best Practice
We have known much of this for 30 years, but practice is just starting to catch up to knowledge eg J Am Coll Surg 2007;205:432 reduced postop infections through protocol.

A FEW MORE POINTS ABOUT  ANTIBIOTICS
CONSULT CPS, J.P. SANFORD and your pharmacist
 -  dose (+ adjustments), side effects, drug incompatibilities, especially when funny signs appear

COMBINATIONS appear to prevent drug resistance in some cases (e.g. TICAR & AG)

SERUM LEVELS

 - consult your pharmacy

 - Septra (TMP/SMZ) in severe RF

 - Vanco - want pre: 5-10 mg. ml.  post: 20-40; causes nephrotox in 5%, in 25% if combined with AGs
           do Cr + serum levels once weekly; very controversial

 - AG's - do 1 x/week; once daily dose: keep trough ( 2.0
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