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MYTH: CEFAZOLIN SHOULD BE AVOIDED FOR CNS INFECTIONS

UpToDate. Accessed 8-31-2023.



ORIGIN

 “unpredictable CSF levels”

 Cite studies with CSF concentrations ranging from 0 – 64.5 μg/mL

 3 previously reported cases developing pneumococcal (1) or 
meningococcal (2) meningitis 18-60 hours into cephalothin 
therapy

 5 additional cases (cephalothin dose)

 Pneumococcus after 40h (1g q4h)

 Neisseria meningitidis after 42h (500mg q6h)

 Klebsiella spp after 24h (1g q4h)

 Listeria monocytogenes after 96h (1g q4h)

 Pneumococcus after 120h (1.5g q6h)  

Annals of Internal Medicine. 78:347-351, 1973

Lerner Pl. Am J Med Sci. 257:125-131, 1969.

Almond HR. N Engl J Med. 281:218-219, 1969.

Turck M, et al. Ann Intern Med. 63:199-211, 1965.



DOES ANY CEPHALOSPORIN “GET TO” THE CSF?

Nau R, et al. Clin Microbiol Rev. 2010.



THIS BLEW MY MIND

Kethireddy S, Andes D. Expert Opin. Drug Metab. Toxicol. (2007) 3(4):573-581.



CEFAZOLIN PROBABLY “GETS THERE”

- 27 patients getting a craniotomy

- Brain tissue + serum antibiotic concentrations obtained
Drug Tissue 

specimens with 

detectable drug

Tissue 

concentrations

(μg/g, [mean])

Nafcillin 11/13 (85%) 0.36-11.0 [2.7]

Methicillin 14/18 (78%) 0.56-5.0 [2]

Cefazolin 10/11 (91%) 2.0-40.0 [10.6]



SOME CLINICAL DATA

 17 patients

 8 cefazolin vs 9 cloxacillin

 4 cefazolin patients also received levofloxacin

 Median cefazolin dose = 8g continuous infusion

 Median CSF concentration = 2.8 mg/L [2.1, 5.2]

 All patient cured without recurrence 

 1 patient

 10g continuous infusion → step down to 8g

 Received levofloxacin too

 MSSA ventriculitis

 Median CSF concentration = 11.9 mg/L (10g), 6.1 mg/L 
(8g)



COUNTERPOINT

 Effectiveness of antibiotic for treatment of bacterial meningitis is not just related to CSF penetration 

 Rapid bactericidal activity required for optimal therapy → increased rate of neurological complications if CSF isn’t 

rapidly cleared of bacteria 

 Ceftriaxone > cefuroxime for children with bacterial meningitis1 

 Very limited clinical data on use of cefazolin for treatment of staphylococcal meningitis 

 Some patients received combination therapy in Le Turnier reference 

 Cefazolin is appropriate for spinal epidural abscess

1. Schaad UB, et al. N Engl J Med 1990; 322:141-7



COUNTERPOINT

 Effectiveness of antibiotic for treatment of bacterial meningitis is not just related to CSF penetration (agree)

 Rapid bactericidal activity required for optimal therapy → increased rate of neurological complications if CSF isn’t rapidly 
cleared of bacteria (time to activity therapy critical, bactericidal vs static is more lab than clinical phenom)

 Ceftriaxone > cefuroxime for children with bacterial meningitis1 (87% had gram-negative meningitis, no MSSA)

 Very limited clinical data on use of cefazolin for treatment of staphylococcal meningitis (because we were taught we 
couldn’t use it ☺)

 Some patients received combination therapy in Le Turnier reference (cloxacillin arm also received combo; some 
patients received cefazolin monotherapy with cure)

 Cefazolin is appropriate for spinal epidural abscess (agree!)

1. Schaad UB, et al. N Engl J Med 1990; 322:141-7



FACT: CEFAZOLIN IS PROBABLY REASONABLE FOR CNS 

INFECTIONS

 Cefazolin is a reasonable treatment option for susceptible CNS infections

 Clinical data are limited and the most data is with MSSA

 I wouldn’t give cefazolin to my mom if she had a gram-negative CNS infection

 Studies describe higher brain tissue concentrations for cefazolin than nafcillin

 Many studies describe adequate CSF concentrations (if CSF concentrations matter)

 High-dose, continuous infusion might be the answer, but optimal dose is to be determined

 2g IV q6h or 8-10g continuous infusion might be the way to go for now

Bassaris HP, et al. Curr Ther Res Clin Exp. 1976.

Frame PT, et al. Neurosurgery. 1983.

Novak AR, et al. OFID. 2022. 

Gregoire M, et al. AAC. 2019.

Le Turnier P, et al. Clin Microbiol Infect. 2020.

Nau R, et al. Eur J Clin Pharmacol. 1993.

Antosz K, et al. Pharmacotherapy. 2022. 



MYTH: LINEZOLID MUST BE AVOIDED IN PATIENTS RECEIVING SSRIS

Zyvox FDA Approval 2002

Package Insert last updated 2011: Zyvox (linezolid) injection label (fda.gov)

https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/021132s027lbl.pdf


Gatti et al. European Journal of Clinical Pharmacology. 2021. 



• Retrospective, population-based cohort study using Canadian database

• 1134 adults 66 years or older from 2014-2021

• 19% also taking an antidepressant

• qSSRI, SNRI, TCA, MAOI, Bupropion, Trazodone, or others 

• Also collected data on other serotonergic meds

• Most overlap = 7 days (IQR 5-10 days)

• Primary outcome = SS requiring healthcare visit (outpatient or hospitalization) within 30 days of 
linezolid

• Less than 6 patients had SS (cannot report exact number due to privacy)

• Less cases in group with concomitant antidepressants

• Maybe more altered mental status (11.6% vs 6.9%, risk difference 4.8 (0.7 to 10.1))

Bal AD, et al. Jama Network Open. 2022.



FACT: LINEZOLID AND SSRI CO-ADMINISTRATION IS OKAY;  

COUNSEL AND MONITOR THE PATIENT



MYTH: NO DOSE ADJUSTMENT IS NEEDED FOR LINEZOLID IN 

PATIENTS WITH RENAL IMPAIRMENT

“Renal Insufficiency: The pharmacokinetics of the parent drug, linezolid, are not altered in 
patients with any degree of renal insufficiency; however, the two primary metabolites of 
linezolid may accumulate in patients with renal insufficiency, with the amount of accumulation 
increasing with the severity of renal dysfunction. The clinical significance of accumulation of 
these two metabolites has not been determined in patients with severe renal insufficiency. 
Because similar plasma concentrations of linezolid are achieved regardless of renal function, no 
dose adjustment is recommended for patients with renal insufficiency. However, given the 
absence of information on the clinical significance of accumulation of the 
primary metabolites, use of linezolid in patients with renal insufficiency should 
be weighed against the potential risks of accumulation of these metabolites.”

Zyvox FDA Approval 2002

Package Insert last updated 2011: Zyvox (linezolid) injection label (fda.gov)

https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/021132s027lbl.pdf


ACCUMULATION IN RENAL IMPAIRMENT

Souza E, et al. AAC. 2020.



THIS IS SEEN IN CIRRHOSIS, TOO

Luque S, et al. Therapeutic Drug Monitoring. 2019.



TDM THRESHOLDS FOR LINEZOLID EFFICACY AND TOXICITY

Rao GG, et al. Ther Drug Monit. 2020 



FACTS

• 2-fold increase in risk of 

thrombocytopenia with eGFR < 60

• Linezolid myelosuppression is very 

likely exposure dependent

• PK/toxicodynamic model associates a 

Cmin of 8.06 mg/lL as the threshold 

for 50% decrease in platelet precursor 

cells

• Consider tdm in patients with renal 

dysfunction, dose adjustment may be 

necessary
Crass RL, et al. AAC. 2019.

Boak LM, et al. AAC. 2014.





MYTH: CLINDAMYCIN IS A FIRST-LINE DRUG FOR PREVENTION OF 

SURGICAL SITE INFECTIONS IN PATIENTS WITH ALLERGIES

ANCEF FOR ALL



FACT

ANCEF FOR ALLANCEF FOR ALL



Implications of Penicillin / β-lactam Allergy
Use of second-line, non-β-lactam antibiotics

▪ Vancomycin

▪ Aztreonam

▪ Fluoroquinolones

▪ Clindamycin

14%
Risk of death1

> 3-fold
Risk for adverse 

outcome3

69%
Risk of MRSA4

26%
Risk of Cdiff4

50%
Risk of Surgical 
Site Infection5

+ $609
Drug costs during 
hospitalization6 

Penicillin allergy label is a key modifiable risk factor

1.  Blumenthal KG, et al. J Gen Intern Med. 2019; 34 (9): 1685-7.    2. Sacco KA, et al. Allergy. 2017;72(9):1288–96..    3. Jeffres MN, et al. J Allergy Clin Immunol Pract. 2016;137(4):1148–53       
4. Blumenthal KG, et al. BMJ. 2018;361:k2400      5.  Blumenthal KG, et al. Clin Infect Dis. 2018;66:329-336            6. Mattingly TJ, et al. J Allergy Clin Immunol Pract. 2018;6(5):1649-1654. 

Just 1 dose of clindamycin is 
associated with increased risk 

of C. difficile infection





MYTH: ORAL FOSFOMYCIN IS AN EXCELLENT DRUG FOR 

UNCOMPLICATED CYSTITIS

 Oral

 Once dose

 Rapidly bactericidal?

 Not systemically absorbed (low collateral damage)

 Early RCT of 521 patients (female, cystitis, >80% E. coli) found no difference 

compared to 7-days nitrofurantoin



AND THEN, THE INFAMOUS 

ECCMID 2018 LATE BREAKERS

 513 women with uncomplicated 

cystitis 

 5 days of nitrofurantoin at 28 days = 

 Greater clinical resolution (70% 

vs 58%, P= 0.004)

 Greater microbiologic resolution 

(74% vs 63%, P = 0.04)

 Same drug-related ADEs



WHAT CHANGED?

 Increasing resistance

 Improved AST showcasing issues with non-E. coli bugs

 Requires G6P supplementation for agar dilution

 Other methods have issues

 Glucose-6-phosphate (G6P) is not present in human urine

 Antibacterial activity and pharmacodynamics of fosfomycin impaired in vivo

Oteo J,e t al. JAC. 2010.

Fu Z, et al. Front Microbiol. 2015.

Wenzler E, et al. AAC. 2020.

Doern CD. Clinical Microbiology Newsletter. 2020.



FACT: ORAL FOSFOMYCIN IS THE BEST ASB DRUG IN THE WORLD

 Oral packets actually quite costly

 Same eGFR limitations as nitrofurantoin

 AST is a nightmare

 RCT evidence fairly convincing it’s not nitrofurantoin

 Does it work in the urine??

 Every now and then we’ll try to for an ESBL to avoid carbapenem 
outpatient



McCreary EK, et al. J Emerg Med. 2017;53 (4):485-492.

MYTH: TRIMETHOPRIM-SULFAMETHOXAZOLE DOES NOT HAVE IN 

VITRO ACTIVITY AGAINST S. PYOGENES 



• Early studies did not control thymidine content of test 
media
– ↑thymidine ↓sulfa inhibitory effect

Miller LG, et al. N Engl J Med. 2015;372:1093-103.
Talan DA, et al. N Engl J Med. 2016;374:823-32.



What if I told you…

Farrell D, et al. AAC. 2016;60(6):3662-3668.



• Early studies did not control thymidine content of test media
– ↑thymidine ↓sulfa inhibitory effect

• Nonpurulent cellulitis → β-lactam monotherapy
• Impetigo, purulent cellulitis, abscess, wound → TMP/SMX monotherapy

– >20% of patients had area erythema >75 cm2 

– Talan 2016
• 2 DS TMP/SMX PO BID x 7 days = 80% cure of drained abscess

– Miller 2015
• 2 SS TMP/SMX PO BID x 10 days = 76.4% cure (abscess, cellulitis, & mixed)

Miller LG, et al. N Engl J Med. 2015;372:1093-103.
Talan DA, et al. N Engl J Med. 2016;374:823-32.



Myth: Doxycycline is 

contraindicated in 

pregnancy and pediatric 

patients less than 8 

years old



FACT: PLEASE TREAT RICKETTSIAL 

DISEASES WITH DOXY

 Doxycycline has structural modifications that 
improve antibacterial activity, decrease calcium 
binding, and diminish ADRs compared to 
tetracycline

 AAP says ≤ 21 days of doxy is acceptable

 Pregnancy teams at FDA, WHO reviewing

CDC.gov: Research on doxycycline and tooth staining



MYTH: RIFAMPIN AND GENTAMICIN ARE ESSENTIAL FOR TREATMENT OF 

STAPHYLOCOCCUS SPP. PROSTHETIC VALVE ENDOCARDITIS

Fact: I direct you to a beautiful review on this topic in OFID
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