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Staphylococcus aureus

MIC for 
VSSA =≤ 2mcg/mL, 
hVISA=<4mcg/mL, 
VISA=2-4 mcg/mL, 
VRSA=≥16mcg/mL









Staphylococcus aureus MSSA/MRSA

Site of Isolation with  clinical significance 

CSF : Skin contaminant, Pathogen in CNS shunts 

Blood: Skin contaminant, Pathogen in soft tissue, bone, abscess, IV line 

infection,

Sputum: Colonizer, pathogen rare; only following viral infection,

Urine: Colonizer, Not a uropathogen rarely due to overwhelming bacteremia 

Wound: Colonizer and  pathogen in abscess

Therapy; MSSA: cefazolin, nafcillin, oxacillin, flucloxacillin, 

Therapy; HA-MRSA: Ceftaroline, Daptomycin, Linezolid, Vancomycin, 

Tigecycline, Minocycline, Telavancin, Quinopristin/Dalfopristin ( All IV)

Therapy; CA-MRSA oral : Minocycline, doxycycline, Co-trimoxazole, Clindamycin

Therapy; VISA/VRSA: Linezolid (IV/PO), Daptomycin (IV), Telavancin (IV)  



Staphylococcus aureus MSSA/MRSA… Comments 

Non-continuous or low-grade blood culture 

positivity (1/4) usually indicates skin 

contamination, continuous high grade blood 
culture positivity (3/4-4/4) usually 

indicates intravascular infection, 

osteomyelitis, or abscess  



Staphylococcus epidermidis MSSE/MRSE

CoNS, S.lugdunensis

Site of Isolation with  clinical significance 

CSF : Skin contaminant, Pathogen in CNS shunts 

Blood: Skin contaminant, Pathogen from IV lines, Implants, Prosthetic valves 

endocarditis, rarely SBE) 

Sputum: Colonizer

Urine: Colonizer

Wound: Colonizer and  pathogen (infected foreign body drainage)

Therapy; MSSE: nafcillin, oxacillin

Therapy; MRSE: Linezolid, Daptomycin, Vancomycin, Quinopristin/Dalfopristin, 

Minocycline ( All IV)



Staphylococcus epidermidis MSSE/MRSE
CoNS, S.lugdunensis … Comments 

Usually non-pathogenic in absence of prosthetic or 
implanted materials, common cause of prosthetic 

valve endocarditis (PVE), rare cause of Subacute 
bacterial endocarditis (SBE)

S. lugdunensis is CoNS but often misidentified as 
S.aureus due to clumping factor. But it is pan 

sensitive to antibiotics



Staphylococcus saprophyticus

Site of Isolation with  clinical significance 

CSF : Non-pathogen

Blood: Non-pathogen

Sputum: Non-pathogen

Urine: Pathogen (Cystitis)

Wound: Non-pathogen

Preferred Therapy: Amoxycillin (PO), Co-trimoxazole (PO), Nitrofurantoin (PO) 

Alternate Therapy: Any quinolone (PO), any 1st generation cephalosporin

S.saprophyticus UTI is associated with urinary “fishy odor” (like 
bacterial vaginosis, alkaline pH, and microscopic hematuria, 
novobiocin resistant (CoNS)



Streptococcus pyogenes

Site of Isolation with  clinical significance 

CSF : Skin contaminant

Blood: Pathogen

Sputum: Pathogen rare cause of CAP

Urine: Non-pathogen

Wound: Colonizer, Pathogen (cellulitis)

Preferred Therapy: Amoxycillin (PO), Any beta lactam (IV/PO)

Alternate Therapy: Penicillin (PO), Clindamycin (for elimination)

Throat: Colonizer, Pathogen (Pharyngitis)



Streptococcus agalactiae (GBS)

Site of Isolation with  clinical significance 

CSF : Pathogen

Blood: Pathogen (from urine source, skin)

Sputum: Non-pathogen

Urine: Pathogen ( in Diabetics, elderly)

Wound: Colonizer, Pathogen (Diabetic foot infections)

Preferred Therapy: Any 1st, 2nd, 3rd gen cephalosporin (IV/PO), 

CNS: Ceftriaxone(IV), Penicillin (IV)
SBE: Ceftriaxone(IV), Penicillin (IV), Vancomycin

Alternate Therapy: SBE:  Meropenem (IV), Ertapenem (IV), linezolid (IV/PO)

Throat: Pathogen (Pharyngitis) Colonizer, Pathogen

CNS: Neonatal meningitis

Aminoglycosides and tetracyclines are ineffective 



Viridans Streptococcus

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: skin contaminant, Pathogen (SBE)

Sputum: Non-Pathogen

Urine: Non-Pathogen

Wound: Non-Pathogen

Preferred Therapy: Ceftriaxone (IV), Any 1st, 2nd, 3rd gen cephalosporin (IV/PO)

Alternate Therapy: Amoxycillin, Meropenem, Ertapenem, Vancomycin (IV)

Throat: Non-Pathogen



Viridans Streptococcus  … Comments 

1.Low grade blood culture positivity (1/4) 
indicates contamination during venepuncture 

2. Continuous high-grade blood culture positivity 
(3/4-4/4) indicates SBE until proven otherwise

3. S. anginosus, S.constellatus prone to invasive 
disease, bacteremia and abscess formation



Streptococcus pneumoniae

Site of Isolation with  clinical significance 

CSF : Pathogen (ABM)

Blood: Pathogen (from respiratory tract source)

Sputum: Colonizer, Pathogen

Urine: Non-Pathogen

Wound: Pathogen (cellulitis in SLE patient)

Therapy;MDRSP- Respiratory quinolone (IV/PO), Telithromycin (PO), 

Ertapenem, Meropenem(IV), Cefepime(IV), Linezolid(IV/PO), Vancomycin (IV)
 

Alternate Therapy: Doxycycline (IV/PO), any cephalosporin (IV/PO), 

Amoxy/Clauv (PO)

Throat: Non-Pathogen

Penicillin resistant S.pneumoniae (PRSP) are still sensitive to full 
dose/ high dose Beta lactams. 



Streptococcus pneumoniae… Comments 

If possible avoid macrolides as >30% 

are resistant .

    
    20-30% are naturally  resistant and 10-

15% acquire macrolide resistant.



Neisseria meningitidis

Site of Isolation with  clinical significance 

CSF : Pathogen (ABM)

Blood: Pathogen

Sputum: Colonizer and Pathogen (only in closed populations e.g 
millitary recruits)

Urine: Colonizer, Pathogen (Urethritis rarely)

Wound: Non-Pathogen

Preferred Therapy: Amoxicillin (IV), Ampicillin (IV), Any 3rd Cephalosporin(IV) 

(Cefotaxime, Ceftriaxone)
 

Alternate Therapy: Chloramphemicol (IV/PO), Vancomycin, Cefepime, 

Meropenem







Neisseria meningitidis… comments

1. In ABM, do not decrease meningeal dose of Beta lactams as 
patient improves, since CSF penetration decreases as 
inflammation decreases

2. Chloramphenicol is excellent choice for penicillin allergic patients.

3. Oral quinolone (single dose) is preferred meningococcal 
prophylaxis. Alternate: Rifampicin for two days



Neisseria gonorrhoeae

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: Pathogen (from from pharyngitis, proctitis,ABE)

Sputum: Non-Pathogen

Urine: Pathogen (Urethritis)

Wound: Non-Pathogen

Preferred Therapy: PSNG:  Ceftriaxone (IV/IM), Any quinolone (IV/IM)

     PRNG: Ceftriaxone (IV/IM)

Alternate Therapy: PSNG: Penicillin (IV/IM), Amoxycillin (PO),Doxycycline 

(IV/PO)
  PRNG: Spectinomycin (IM), Any quinolone (PO), Any 

cephalosporin (IV/PO)

Urethral discharge: Pathogen (GC proctitis)





Neisseria gonorrhoeae… comments

1. Cause of “culture negative” right sided ABE, may be cultured 
from synovial fluid/blood in disseminated GC infection(arthritis-
dermatitis syndrome)

2. Spectinomycin is ineffective against pharyngeal GC/incubating 
syphilis.

3. GC strains from Hawai have increased Quinolone resistance; use 
cefexime or ceftriaxone 

4. Treat possible Chlamydia co-infection and sexual partners.



Escherichia coli

Site of Isolation with  clinical significance 

CSF : Pathogen (ABM)

Blood: Pathogen (from GI or GU source)

Sputum: Pathogen rarely (CAP, VAP)

Urine: uropathogen (CAB, Cystitis, pyelonephritis)

Wound: pathogen (cellulitis), Stool : Colonizer and Pathogen

Preferred Therapy; Cephalosporines 2nd, 3rd gen (IV/PO), Any Quinolone 

(IV/PO), Ceftriaxone (IV), Nitrofurantoin (PO-  AUC or CAB)

Alternate Therapy; Aztronam (IV), gentamicin (IV), Co-trimoxazole (IV/PO)





Escherichia coli ….Comments 

1. It is very common pathogen usually from GI/GU source

2. Many strains are resistant to 1st gen cephalosporins

3. MDR/ESBL positve Esch coli are treated with a carbapenem.

4. Esco coli Carbapenem resistant strains are susceptible to Tigecycline, 

Colistin, Polymyxin B, Ceftazidim/Avibactam, Nitrofurantoin, Fosfomycin 
(UTI)

Preferred Therapy for CRE: 1. Tigecycline 2.Minocycline 3. Ceftazidim/Avibactam 4. 
Meropenem/Vaborbactam, 5. Imipenem/Relebactam 6. Aztronam/Avibactam

Alternate Therapy for CRE: 1. Colistin 2. Aztreonam, 3. Plazomicin 4. Amikacin 5. 

Cefiderocol 6. Nitrofurantoin (UTI) 7.  Fosfomycin (UTI)



Enterococcus faecium (VRE)

Site of Isolation with  clinical significance 

CSF : Non-pathogen, Except V-P  shunts 

Blood: Skin contaminant, Pathogen from GI/GU source, SBE)

Sputum: Colonizer

Urine: Colonizer, Pathogen (UTIs)

Wound: Colonizer, Non-pathogen

Therapy; Non-SBE: Linezolid (IV/PO), Quinopristin/Dalfopristin (IV), 

Doxycycline (IV/PO), Minocycline (IV/PO) Tigecycline (IV), Daptomycin (IV), 
Nitrofurantoin, Fosfomycin 

Therapy; SBE: Linezolid (IV/PO), Quinopristin/Dalfopristin (IV), Daptomycin 

(IV), 





Enterococcus faecium (VRE) …Comments

1. Colonization is common; infection less common

2. Fecal carriage is intermittent but prolonged

3. Increased prevalence of E.fecalis VRE with Vanomycin IV us but not PO

4. Nitrofurantoin preferred for VRE Lower UTI & CAB



Enterococcus faecalis (VSE)

Site of Isolation with  clinical significance 

CSF : Non-pathogen, Except V-P  shunts 

Blood: Skin contaminant, Pathogen from GI/GU source, SBE)

Sputum: Non-pathogen

Urine: Colonizer, Pathogen (Cystitis, pyelonephritis)

Wound: Colonizer, Non-pathogen

Therapy; Non-SBE: Ampicillin, Amoxycillin, Meropenem, 

Pipercillin/Tazobactam, Linezolid (IV/PO), Tigecycline (IV), Daptomycin (IV), 
Nitrofurantoin, Fosfomycin 

Therapy; SBE: Gentamicin+Ampicillin (IV), Meropenem, Linezolid (IV/PO), 

Pipercillin/Tazobactam



Enterococcus faecalis (VSE)…Comments

1. Sensitive to Ampicillin but not penicillin

2. Cause Endocarditis, hepatobilliary infections and UTI

3. Cefoperazone is the is the only cephalosporin with Anti VSE activity  



Acinetobacter spp.

Site of Isolation with  clinical significance 

CSF : Contaminant from skin, Pathogen (ABM 2 to CNS shunts)

Blood: Pathogen (from IV line,lung, urine source)

Sputum: Colonizer, Pathogen ( only with VAP outbreak)

Urine: Colonizer and uropathogen (CAB)

Wound: Colonizer (common skin and ulcer colonizer

Preferred Therapy; Minocycline (IV/PO), Carbapenem (IV), 

Ampicillin/Sublactam (IV), Tigecycline, Colistin (IV), Amikacin

Alternate Therapy; Cephalosporines 1st, 2nd, 3rd gen (IV) ( Except Ceftazidim), 

Cefepime (IV), Aztreonam (IV), Fosfomycin (only cystitis/CAB)



Acinetobacter spp….Comments 

1. Colonization is common and infection is uncommon, if possible 
avoid treating Acinetobacter.

2. Common colonizer of respiratory secretions or urine.

3. Occurs in outbreaks of VAP

4. Use meropenem for MDR susceptible isolates, 

5. Colistin, Polymyxin B, Tigecycline, Minocycline or Doripenem usually effective.



Klebsiella pneumoniae, oxytoca

Site of Isolation with  clinical significance 

CSF : Pathogen (ABM)

Blood: Pathogen (from respiratory, GI, GU source)

Sputum: Colonizer, Pathogen ( CAP/VAP)

Urine: Colonizer and uropathogen (CAB)

Wound: Colonizer  and pathogen

Preferred Therapy; Tigecycline (IV), Carbapenem (IV)

Alternate Therapy; Cephalosporines 1st, 2nd, 3rd gen (IV) ( Except Ceftazidim), 

Quinolone (IV/PO), Aztreonam (IV), Cefepime (IV)







Klebsiella pneumoniae, oxytoca….Comments 

1. Co-trimoxazole may be ineffective in systemic infection.

2. Antipseudomonal penicillins have limited activity

3. Klebsiella is usually susceptible to carbapenems.

4. CRE are susceptible to Tigecycline, Colistin, Polymyxin B, 

Ceftazidim/avibactam, fosfomycin 

5. NDM -1 metallo beta lactamases are are carbapenem resistant and 

usually susceptible to Colistin, Tigecycline.



Pseudomonas aeruginosa

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: Pathogen (from respiratory, GU source)

Sputum: Colonizer (usually), Pathogen ( Rarely indicates VAP)

Urine: Colonizer and Pathogen (from urologic instrumentation )

Wound: Colonizer  (almost always)

Preferred Therapy; Monotherapy: Ceftazidim, Meropenem (IV), Cefepime (IV)

Combination therapy: Meropenem (IV) plus either Cefepime (IV) or Amikacin

Alternate Therapy; Doripenem (IV) Amikacin (IV), Aztreonam (IV),Colistin (IV) 

Stool : Non-pathogen



Pseudomonas aeruginosa…Comments 

1. Colonization common ; infection uncommon, avoid treating Ps. 
aeroginusa in ventilated patients unless tracheobronchitis.  

2. For serious systemic infection double therapy is preferred.

3. All double drug therapy are equally effective .

4. If MDR Ps aeroginusa  is meropenem resistant, treat with Colistin, 

polymyxin B, Doripenem or Ceftazidim/avibactam 



Burkholderia cepacia

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: Pathogen (from IV line /UTI)

Sputum: Colonizer (usually), Not a cause of VAP)

Urine: Colonizer

Wound: Non-pathogen

Preferred Therapy; TMP-SMX (IV/PO), Minocycline (IV/PO), Meropenem (IV)

Alternate Therapy; Respiratory quinolone (IV/PO), Chloramphenicol, Cefepime 

(IV)

Stool : Non-pathogen



Burkholderia cepacia …Comments 

1. Common Colonizer of  ulcers, body fluids and wounds

2. Opportunistic pathogen in Cystic fibrosis/ bronchitectasis.

4. Resistant to aminoglycosides,colistin, and polymyxin B 



Burkholderia pseudomallei

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: Pathogen (from septicemic melioidosis)

Sputum: Pathogen  (chronic cavitary penumonia)

Urine: Non-pathogen

Wound: Non-pathogen

Preferred Therapy; Imipenem (IV), Meropenem (IV), ceftazidim (IV), 

Doxycycline (IV/PO)

Alternate Therapy; TMP-SMX (IV/PO), Amoxicillin/Clavulanic acid (PO)

Stool : Non-pathogen



Burkholderia pseudomallei …Comments 

1. Acute melioidosis (Septicemia/cavitary CAP) endemic in SE Asia

2. Chronic melioidosis resembles  reactivation of TB but has lower 
lobe distribution. Prolonged latency until reactivation years later, 
slow response to effective therapy (1-2 weeks)

3. Prolonged therapy needed to prevent relapse >3 months

4. Oxidase positive  resistant to penicillin, aminoglycosides and 
colistin.



Campylobacter jejuni

Site of Isolation with  clinical significance 

CSF : Non-pathogen

Blood: Pathogen (from GI source)

Sputum: Non-pathogen

Urine: Non-pathogen

Wound: Non-pathogen

Preferred Therapy; Erythromycin (PO), Doxycycline (IV/PO), Any quinolone 

(IV/PO), 

Alternate Therapy; Azithromycin (PO), Clarithromycin XL(PO)

Stool : Pathogen (Diarrhea)



Campylobacter jejuni…Comments 

1. Commonest cause of antibacterial diarrhea resistant TMP-SMX

2. Requires special media and environment and 420C incubation.



Enterobacter sp.

Site of Isolation with  clinical significance 

CSF : skin contaminant, pathogen (from NS procedure)

Blood: skin contaminant, pathogen (from IV line/UTI)

Sputum: Colonizer (Not pneumonia)

Urine: Colonizer, pathogen (from urologic instrumentation)

Wound: Colonizer, pathogen (rarely in compromised host)

Preferred Therapy; Any carbapenem (IV)

Alternate Therapy; Any quinolone (IV/PO), Aztreonam (IV), 

Pipercillin/Tazobactam (IV), Cefepime (IV)

Stool : Non-Pathogen



Enterobacter spp. …Comments 

1. Not a cause of CAP or VAP

2. Common colonizer of Resp and UT

3. Enterobacter CRE usually susceptible to Tigecycline, Colistin, 
Polymyxin B, ceftazidim/avibactam, fosfomycin.



Haemophilus influenzae …

Site of Isolation with  clinical significance 

CSF : Pathogen (ABM)

Blood: pathogen (from respiratory tract or cardiac source))

Sputum: Colonizer , pathogen (CAP)

Urine: Non-Pathogen

Wound: pathogen

Preferred Therapy; Any 2nd 3rd gen cephalosporin (IV/PO), any quinolone 

(IV/PO), Doxycycline (IV/PO)

Alternate Therapy; Chloraphenicol (IV), TMP-SMX (IV/PO), Azithromycin (PO),

 Ampicillin resistant strains- Meropenem (IV)Impipenem, Ertapenem, 
cefepime (IV), Aztreonam (IV)

Stool : Non-Pathogen



Haemophilus influenzae …. …Comments 

1. 1st gen cephalosporins, erythromycin and clraythromycin have 
limited ant H.influenzae activity. Doxycycline and azithromycin 
are better

2. Common colonizer of Resp tract

3. Rarely a cause of “culture negative” SBE



Serratia marcescenes

Site of Isolation with  clinical significance 

CSF : Pathogen (from NS procedures)

Blood: pathogen (from IV line or urinary source)

Sputum: Colonizer , pathogen (rarely in VAP)

Urine: Colonizer, pathogen (from urologic instrumentation)

Wound: Colonizer, pathogen (rarel)

Preferred Therapy; any 3rd gen cephalosporin (IV/PO), Any quinolone (IV/PO), 

Cefepime (IV)

Alternate Therapy; Any carbapenem (IV), Gentamicin (IV)

  Aztreonam (IV), Pipercillin/Tazobactam (IV), 

Stool : Non-Pathogen



Serratia marcescenes…Comments 

1. Enterobacteriaceae Associated with water source

2. Common colonizer of Resp secretions and urine in ICU. Serratia 
nosocomial pneumonia are rare.

3. Cause of septic arthritis, osteomyelitis and SBE (IV drug users)

4. Gentamicin has highest anti-serratia activity



Helicobacter pylori

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: Non-Pathogen

Sputum: Non-Pathogen

Urine: Non-Pathogen

Wound: Non-Pathogen

Preferred Therapy; PPI (PO) plus two antibiotics from Clarithromycin/ 

Amoxicillin/ Metronidazole (PO)

Alternate Therapy; Doxycycline (PO) plus Metronidazole (PO) plus Bismuth 

 subsalicylate

Stool : Non-Pathogen



Salmonella typhi, nontyphi

Site of Isolation with  clinical significance 

CSF : Non-Pathogen

Blood: Pathogen (from GI source)

Sputum: Non-pathogen

Urine: Pathogen (only with enteric fever)

Wound: Non-pathogen

Preferred Therapy; Any Quinolone (IV/PO), Any 3rd gen cephalosporin (IV) 

(Ceftraixone, Cefotaxime), Azithromycin

Alternate Therapy; Co-trimixazole (IV/PO)

Stool : Colonizer (Carrier)



1. Carrier state is best eliminated by Quinolone for 4 weeks

2. If drug therapy fails to eliminate carrier state, look for 
hepatic/bladder calculi for persistent focus

3. Many strains are resistant ampicillin, Chloramphenicol, 
Co-trimoxazole

Salmonella typhi, nontyphi… comments



Stenotrophomonas maltophilia

Site of Isolation with  clinical significance 

CSF : Colonizer, Pathogen( from NS procedure)

Blood: Skin contaminant, Pathogen (from IV line & GU source)

Sputum: Colonizer (not VAP)

Urine: Colonizer, Pathogen( from urologic instrumentation)

Wound: Colonizer, Pathogen(rarely in compromised persons)

Preferred Therapy; Co-trimoxazole, Tigecycline, Minocycline, 

Ceftazidim/avibactam, Cefolozane/tazobactam (IV)

Alternate Therapy; Doxycycline (IV/PO), Respiratory quinolone (IV/PO)

Stool : Non-pathogen





1. Common colonizers of wounds, urine and respiratory secretions

2. Potential pulmonary pathogen in bronchiectasis/cystic fibrosis

3. Resistant to  carbapenems and aminoglycosides.

Stenotrophomonas maltophilia… comments

4. Susceptible to Chloramphenicol, Rifampicin, Colistin, Polymyxin B, 



Clostridium difficile

Site of Isolation with  clinical significance 

CSF : Non-pathogen

Blood: Pathogen (rarely from GI source)

Sputum: Non-pathogen

Urine: Non-pathogen

Wound: Non-pathogen

Preferred Therapy; Diarrhea:  Vancomycin (PO), Nitazoxanide, Fidaxomicin

  Colitis: Metronidazole (IV/PO), Tigecycline

Alternate Therapy; Diarrhea: Metronidazole (IV/PO), 

     Colitis: Nitazoxanide (PO)

Stool : Colonizer (normal fecal flora) Pathogen (diarrhea/colitis)



1. C.difficile diarrhea- PO Vancomycin preferred. PO vancomycin 
is more effective then PO metronidazole. Nitazoxanide also 
highly effective

2. PO metronidazole not PO vancomycin increases prevalence of 
VRE. 

3. C.difficile colitis- Use IV or PO metronidazole (IV vancomycin 
not effective). Nitazoxanide (PO) or Tigecycline also effective. 

Clostridium difficile… comments

4. Diagnose C.difficile diarrhea by stool C.difficile toxin assay and Colitis 

Abdominal CT scan/colonoscopy



Bacteroides fragilis group

Site of Isolation with  clinical significance 

CSF : Pathogen (meningitis from S. stercoralis hyperinfection)

Blood: Pathogen (pelvic source)

Sputum: Non-pathogen

Urine: Non-pathogen, pathogen only from colonic fistula

Wound: Non-pathogen

Preferred Therapy; Tigecycline, pipercillin/Tazobactam, carbapenem

Alternate Therapy; Ampicillin/sublactam, Clindamycin, Metronidazole plus 

ceftriaxone or Levofloxacin

Stool : Non-pathogen



1. Major anaerobe below diaphragm

2. Usually part of polymicrobial lower intra-abdominal and pelvic 
infections.

Bacteroides fragilis .… comments
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