SURGICAL INFECTIONS POS LECTURE # 2
Anti-infective agents

Dr. JMA Bohnen Jan 2012
ANTI-INFECTIVE AGENTS: PRINCIPLES AND CAVEATS
Terminology: By convention, disinfectants clean floors, walls, not people eg JAVEX; reviewed CID2004; 39:702. Antiseptics are used externally (surgical prep, hand wash), sometimes irrigate wound, body cavity; not parenterally. Chlorhexidine, povidone-iodine (an iodophor) and alcohols are acceptable for surg prep, see Lecture 3. Topical rx of chronic wounds has many options, few good trials CID 2009;49:1541. Antimicrobial agents are used systemically or topically and include antibiotics which refer specifically to chemicals excreted by micro-organisms. Below, we use “antibiotics” per common parlance to include synthetic antimicrobials agent, ie synonymous with “antimicrobial agents.”
Antibiotics kill bacteria, cure infections and save lives. Inappropriate use generates resistance, adverse clinical effects, costs, and tunnel vision.
Consult: CPS, Sanford, pharmacist: dose adjustments, side effects, drug-drug, especially when unexpected signs appear
Prophylaxis and therapy
· appropriate prophylaxis in the 4h effective period prevents SSIs
· therapeutic antibiotics succeed in perfused tissues (eg pneumonia, brain abscess) against moderately dense microbial inocula, indicated generally till clinical recovery
· therapeutic antibiotics work poorly in lo redox, dead tissue, foreign material and hi bacterial density (eg abd infections, necrotizing fasciitis), where operation/drainage/debridement have primacy, use generally till clinical recovery
· FB infections need early treatment for cure without removal, before bacterial biofilms thicken
· certain conditions require prolonged antibiotics eg enterococcal and staphylococcal bacteremias (at least 2 wk); deep S. aureus infections; actinomycosis, TB
· seek cause of poor response to rx: undrained material; wrong antibiotic, dose, frequ, route; wrong dx; missed dx; insufficient rx duration; wrong approach (needs OR or something else)
Resistance:

· several and increasing mechs CMAJ 2009;180:408, NEJM 2010;363:2377
· prevention: good use; infection control; collaboration; combinations prevent some resistance (eg ticar+AG, anti-TB)
· clinically, MRSA; ESKAPE bugs: E. fecium (VRE); S. aureus; K. pneumoniae (carbapenemases); Acinetobacter baumanii: P. auruginosa (flouroquin resist); Enterobacter spp. etc etc
· E. coli, other Gm negs produce NDM-1 CMAJ 2011:183:1257; resists betalactams, carbas AGs, quins; sens aztreonam, colistin tigecycline but not much else; India, Pakistan, world, now ON
Pharmacokinetics: where drug goes when, by each route; usually 1st order. Route generally parenteral or oral, but others used (enteral, intrathecal etc) used and proposed (anywhere), trying out of box thinking eg antibiotic sponge ↓ sternal infections in prelim study but no use in large RCT JAMA, 2010;304:755. Selective gut decontamination and mupirocin have support for proph but not adopted generally.

Minimum inhibitory concentration MIC measures drug potency against an organism: lowest conc that inhibits bug growth in vitro; may not reflect in vivo action, esp if lo ox, pH, hi bact conc, dead tiss. Cidal vs static not clinically important CID 2004;38:864 but may appear on exam.
Pharmacodynamics: timing of drug conc effects. Try to sustain B-lactams above MIC; give AGs and quinolones high peak, captures postantibiotic effect. Antibiotic sens testing reviewed CID 2009;49:1749
Cost: Hospital pharmacy decides inpatients; consider cost for outpatients
Serum levels: ask pharmacy if renal/hepatic; vanco controvers, do Cr + serum levels 1/wk. AGs do 1/wk. once/day dose keep trough ( 2.0
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Antibiotics kill: C. difficile associated diarrhea 
Cause: All antibiotics except vanco. Rare: AGs, sulfa. Clinda, cephs previously worst. Since 2002 hypervirulent strains spread rapidly, kill 7-15%. Worst now quinolones, esp cipro CID 2005; 41:1254. Pseudomemb colitis if colonic mucosa has membrane.

Microbial Etiology: Clostridium difficile or its toxin found in 90%. Neg toxin does not rule out. Klebsiella oxytoca  can cause hemorrhagic colitis, consider if C. diff neg NEJM 2006;355:2418

At risk: antibiotic use, OR, age, proton pump NEJM 2010;365:1693. Now hypervirulent NAP1/BI/027 strains hit healthy people. Pathogen: toxin CID 2007;45:225 NEJM 2011; 364:5

Prevent: Limit antibiotics esp cipro, clinda, isolate cases enterically. Soap and water hand wash best for outbreak ICHE 2009;30:611

Clinical: Onset by 1 (usually) to 4 weeks of starting antibiotic. Diarrhea to 20/day may be watery, bloody, mucus.  Fever, ( WBC, ‘lyte problems, abd pain. Toxic megacolon, septic shock. 

Diagnose: consider if nosocomial diarrhea esp fever. XR thumbprinting nonspec. C-scope colitis of uncertain cause; don’t’ scope if severe, may → toxic megacolon. C. diff stool toxin estabs dx, takes 48h. If suspect, start metro before toxin back; D/C if toxin neg.
Treat: fluids; no antimotility drugs, d/c or change antibiotic, colectomy if shock, ⁭ Cr, ↑ lactate, ↓immun
Antibiotics: metro po 250 mg q6h to 500 q8h x 10-14d, 1st choice because cheaper than vanco; vanco po 125 mg q6h as good as 250 q4h; IV metro or tube vanco if ileus; mult recurrences: rifamixin, nitazoxanide, cholestyramine, Saccharomyces boulardii, Lactobacillus GG, donor stool controversial, NEJM 2008;359:1932; CID 2003;36:580; 2008;46(S1):S32 CMAJ 2004;171:51. Vanco beats metro for severe cases ⁭ Cr, WBC JAC 2005;56:988 CID 2007:45:302, 2008;46:1489; fidaxomicin reduces recurrence in non-hypervirulent strains NEJM 2011; 364:5; NEJM 2011; 364:5. 
Prognosis: 15-30% relapse; monoclon Abs ↓ recur NEJM 2010;362:197, 264. Hypervirulent strain kills.
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"URINARY AGENTS:" these drugs started as UTI rx but have expanded indications 
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VRE= vancomycin resistant enterococcus; Vanco covers what pen does + staph; Vanco is indicated for MRSA, severe pen allergy, enterococcus; resistant MRSA getting serious, vanco may become obsolete for it CID 2008; 47:S55. Vanco levels controversial. Causes nephrotox in 5%, in 25% if combined with AGs, want pre 5-10 mg/ml, post: 20-40.
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Rifampin: for serious staph infection in combination, nasal carriage; don’t give alone because of resistance
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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
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