
Mastering Antibiotics
E. Monee’ Reed (Carter-Griffin), DNP, MAOL, APRN, ACNP-BC L3

1
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2. In the number field, type 22333.
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MoneeC657

4. You will receive a message indicating 
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Disclosure
Identify antibiotics used to treat the most 
common bacterial infections. 

Identify

Discuss the drug class, mechanism of action, 
and spectrum of activity. Discuss

Practice appropriate antibiotic prescribing for 
inpatient and outpatient infections using a 
case-based approach. 

Practice

1. What do I know or suspect I am treating? 

a. Where is the infection?

2. What are the most likely organisms to be causing the 
infection?

3. What antibiotics can treat those organisms? 

Susceptibility  determines which antibiotics a bacteria is 
sensitive to

Minimal inhibitory concentration (MIC)  lowest 
concentration of drug that inhibits growth of the bacteria 

Trough  lowest concentration of drug in the bloodstream 
 Collect prior to drug administration

Peak  highest concentration of drug in the bloodstream  
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Bactericidal or bacteriostatic 

Narrow or broad spectrum 

Can elicit allergic responses

Affect normal body flora 
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 Pharmacokinetics is the movement of a drug into, through, and out of the body.  
 Absorption  chemical properties, formulation, route of administration 
 Distribution  distributed to the body tissues; usually variable (e.g., 

perfusion, tissue binding)
 Metabolism 
 Excretion 

Drug bioavailability plays into the pharmacokinetics of a particular drug as 
well. 
 Extent and rate the active drug or metabolite enters circulation  access 

site of action 
Drug chemical properties + patient related factors (e.g., age) also influence a 

drug’s pharmacokinetics. 

Beta-lactams
Penicillins
Cephalosporins
Carbapenems
Monobactam

Macrolides 
Fluoroquinolones
Sulfonamides
Tetracyclines 
Plus, many more… 9

Beta-lactam Antibiotics

Penicillins Cephalosporins Carbapenems Monobactam

•Natural
•Amino-
•Anti-
pseudomonal 

•Anti-
staphylococcal

•1st Generation
•2nd Generation
•3rd Generation
•4th Generation
•5th Generation

•Meropenem
•Imipenem
•Ertapenem

•Aztreonam
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A 49-year-old man with past medical history of DM Type II 
and HTN presents to the clinic with complaints of cough, 
congestion, and facial pressure. He reports using OTC 
medications with improvement after 3-4 days of symptom 
onset; however, around day 7 the symptoms worsened. He 
reports the symptoms have been ongoing with worsening 
for the past 1.5 weeks.   

He is diagnosed with a bacterial sinusitis. 
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What are the most common 
pathogens in acute sinusitis? 

Drug Dose 

Amoxicillin, oral 500 mg q8h OR 875 mg q12h 

Amoxicillin/Clavul
anate, oral

500 mg q8h or q12h OR 875 mg q12h

Doxycycline, oral 100 mg twice daily OR 200 mg daily 

Levofloxacin, oral 500 mg daily OR 750 mg daily (less 
duration based on dose)

Moxifloxacin, oral 400 mg daily

Penicillin

Aminopenicillin

Amoxicillin +/- Clavulanate

Interrupts cell wall synthesis

Gram + activity plus improved gram-negative activity

Tetracycline

Doxycycline 

Inhibits protein synthesis

Gram positive, gram negative, and atypical

Fluroquinolone 

Levofloxacin; Moxifloxacin  

Inhibits DNA synthesis

Gram positive, gram negative, and atypical

A 62-year-old woman with a past medical history of HTN, DM 
Type II, HLD, and CAD presents to the primary care provider 
with complaints of a productive cough, fever, and dyspnea. 

On exam, she is noted to have a low-grade fever, rales to 
RLL with dullness to percussion. 

She is diagnosed with community acquired pneumonia 
(CAP). 
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A 62-year-old man with a past medical history of HTN, DM Type II, 
HLD, CAD, & COPD who presents to the ED with complaints of a 
productive cough, fever, and dyspnea. On exam, he is noted to be 
febrile with O2 sats 86% on RA. 
He has crackles to the RLL. 
Labs indicate an elevated WBC count with bandemia, a 

procalcitonin of 15.69, and lactate 4.5. 
His ABG  7.31/52/68/24
CXR (see next slide). 

Common Bacterial Species in Community 
Acquired Pneumonia 

Streptococcus pneumoniae*

Hemophilus influenzae

Mycoplasma pneumoniae 

Staphylococcus aureus 

Moraxella catarrhalis 

Legionella species 
22

Drug Dose

Amoxicillin, oral 1g three times daily 
Doxycycline, oral 100 mg twice daily 

Azithromycin, oral 500 mg x 1 dose, then 250 mg daily x 4 
days 

Amoxicillin/Clavulanate, 
oral 

500 mg three times daily OR 875 mg twice 
daily 

Cefpodoxime, oral  200 mg twice daily

Cefuroxime, oral 500 mg twice daily 
Levofloxacin, oral  750 mg daily 

Moxifloxacin, oral  400 mg daily 

23

Standard Regimen

No comorbidities or risk factors 
for MRSA or Pseudomonas 
aeruginosa 

Amoxicillin OR Doxycycline OR 
Azithromycin 

Comorbidities Combination therapy with: 
Amoxicillin/Clavulanate OR 
Cefpodoxime OR Cefuroxime 
AND
Azithromycin OR Doxycycline 
OR 
Monotherapy with Levofloxacin 
OR Moxifloxacin 24

Cephalosporin 2nd Generation 
Cephalosporin Cefuroxime Interrupts cell 

wall synthesis

Gram positive 
plus extended 
gram-negative 

coverage
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Cephalosporin 3rd Generation 
Cephalosporin Cefpodoxime Interrupts cell 

wall synthesis

Broader gram-
negative 

coverage; 
minimal gram 

positive

26

Macrolide Azithromycin Inhibits protein 
synthesis

Atypical, gram-
negative, 

gram-positive 
coverage

27

Drug Dose

Ampicillin/Sulbactam, IV 1.5 - 3g q6h 

Cefotaxime, IV 1 - 2g q8h

Ceftriaxone, IV 1 - 2g daily 

Ceftaroline, IV 600 mg q12h

Azithromycin, IV or PO 500 mg daily

Levofloxacin, IV or PO 750 mg daily

Moxifloxacin, IV or PO 400 mg daily 

Non-severe Severe

Ampicillin/Sulbactam OR 
Cefotaxime OR Ceftriaxone 
OR Ceftaroline
AND
Azithromycin

Ampicillin/Sulbactam OR 
Cefotaxime OR Ceftriaxone 
OR Ceftaroline
AND
Azithromycin

Levofloxacin OR Moxifloxacin Ampicillin/Sulbactam OR 
Cefotaxime OR Ceftriaxone 
OR Ceftaroline
AND
Levofloxacin OR Moxifloxacin

What criteria differentiate 
non-severe from severe 

CAP?

29

Criteria for Severe CAP
Respiratory rate > 30 breaths/min

P/F ratio < 250
Multilobar infiltrates

Confusion/disorientation
Uremia (BUN > 20 mg/dL)

Infection induced leukopenia 
Thrombocytopenia 

Hypothermia (Core temperature < 36oC)
Hypotension requiring aggressive fluid resuscitation

Septic Shock (major criteria)
Respiratory failure requiring mechanical ventilation (major criteria)
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Penicillin Aminopenicillin Ampicillin/ 
Sulbactam

Inhibits cell 
wall synthesis

Gram + activity 
plus improved 
gram-negative 

activity

32

Cephalosporin 3rd Generation 
Cephalosporin

Cefotaxime

Ceftriaxone
Interrupts cell 
wall synthesis

Broader gram-
negative 

coverage; 
minimal gram 

positive

33

Cephalosporin 5th Generation 
Cephalosporin Ceftaroline Interrupts cell 

wall synthesis

Gram positive 
and gram-
negative 
coverage

A 68-year-old woman admitted for a heart failure exacerbation 
develops new-onset fever and worsening oxygenation after 
being hospitalized x 3 days. 

Her CBC reveals a new leukocytosis. She has also required an 
increase in her initial O2 requirements  2L NC to 8L HFNC. 

ABG  7.39/41/59/24

CXR (see next slide) 

34

35 36

Common Bacterial Species in Hospital Acquired 
Pneumonia 

Pseudomonas aeruginosa*
Klebsiella pneumoniae 

E. coli
Staphylococcus aureus 

Less common – Serratia, Stenotrophomonas, Acinetobacter
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Drug Dose

Piperacillin/Tazobactam 4g IV q6h
Cefepime 2g IV q8h
Ceftazidime 2g IV q8h
Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV q8h
Imipenem 500 mg IV q6h
Meropenem 1g IV q8h

Aztreonam 2g IV q8h
Vancomycin 15 – 20 mg/kg IV q8-12h 
Linezolid 600 mg IV q12h 38

Not at high risk for mortality and there 
are no risk factors increasing the 

likelihood of MRSA

Not at high risk for mortality but has 
risk factors increasing the 

likelihood of MRSA

High risk for mortality and 
has risk factors increasing the 

likelihood of MRSA

One of the following: 
Piperacillin/Tazobactam 
OR 
Cefepime 
OR 
Levofloxacin 
OR 
Imipenem vs Meropenem

One of the following: 
Piperacillin/Tazobactam 
OR 
Cefepime vs Ceftazidime 
OR 
Levofloxacin vs Ciprofloxacin 
OR 
Imipenem vs Meropenem 
OR 
Aztreonam 

Two of the following, avoid 
2 beta-lactams: 
Piperacillin/Tazobactam 
OR 
Cefepime vs Ceftazidime 
OR 
Levofloxacin vs 
Ciprofloxacin 
OR 
Imipenem vs Meropenem 
OR 
Aztreonam 

PLUS PLUS

Vancomycin 
OR 
Linezolid

Vancomycin 
OR 
Linezolid

39

Penicillin
Anti-

pseudomonal 
Penicillin

Piperacillin/ 
Tazobactam

Interrupts 
cell wall 
synthesis

Gram 
positive, 

gram 
negative, & 
anaerobic 
coverage

40

Cephalosporin 3rd Generation 
Cephalosporin Ceftazidime Interrupts cell 

wall synthesis

Broader gram-
negative 
coverage; 

minimal gram 
positive

41

Cephalosporin 4th Generation 
Cephalosporin Cefepime Interrupts cell 

wall synthesis

Broader gram-
negative 
coverage; 

minimal gram 
positive

42

Fluroquinolone 
Levofloxacin 
Ciprofloxacin  

Inhibits DNA 
synthesis

Gram positive, 
gram negative, 

and atypical
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Carbapenem Meropenem 
Imipenem 

Interrupts 
cell wall 
synthesis

Broad gram 
positive and 

gram-
negative 
coverage

44

Monobactam Aztreonam
Interrupts 
cell wall 
synthesis

Gram 
negative 
coverage

45

Glycopeptide Vancomycin Inhibits cell 
wall synthesis

Gram positive 
only

46

Oxazolidinone Linezolid
Inhibits 
protein 

synthesis

Gram positive 
only

A 39-year-old woman with no significant past medical 
history presents with dysuria, urgency, and frequency. 

The UA is positive for pyuria, leukocyte esterase, and 
nitrites. 

Based on her symptoms and UA results, the patient is 
diagnosed with a UTI. 

47 48

Common Bacterial Species in UTIs

E. Coli**
Staphylococcus saprophyticus

Proteus species
Klebsiella species 

Enterococcus faecalis 
Yeast 

Pseudomonas species 
Other Enterobacteriaceae
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Drug Dose 
Nitrofurantoin (Macrobid, 
Macrodantin) 

100 mg PO twice daily 

Trimethoprim/Sulfametho
xazole

160/800 mg PO twice daily 

Fosfomycin 3g PO x 1 dose 
Ciprofloxacin 250 mg PO q12h 
Levofloxacin 250 mg PO daily 
Cefpodoxime 100 mg PO q12h
Amoxicillin/Clavulanate 500 mg PO q12h

Nitrofuran Nitrofurantoin
Inhibits 
protein 

synthesis

Gram positive 
& gram-
negative 
coverage

50

Sulfonamides Trimethoprim-
sulfamethoxazole

Inhibits 
folate 

synthesis 

Gram positive 
and gram-
negative 
coverage 

51

Phosphonic 
acid derivative Fosfomycin

Inhibits cell 
wall 

synthesis

Gram positive 
& gram-
negative 

coverage**

52

A 59-year-old woman with a past medical history of HTN and DM presents 
with abdominal discomfort, dysuria, and frequency. She also reports fever 
and generalized weakness. In the ED, she is hypotensive with SBP 70s-80s. 

The UA is positive for pyuria, leukocyte esterase, and nitrites. 

Based on her symptoms and UA results, the patient is diagnosed with a 
UTI. 

 Labs WBC 15,000; sCr 1.9; Lactic acid 4.1. 

She is volume resuscitated and started on low dose Levophed for ongoing 
blood pressure support. 

53 54

Drug Dose 
Ciprofloxacin 400 mg IV q12h
Levofloxacin 750 mg IV daily
Piperacillin-
tazobactam (Zosyn)

3.375 g IV q6h

Meropenem (Merrem) 1 g IV q8h
Cefepime 2 g IV q12h
Ceftazidime 500 mg IV q8-12h
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Ciprofloxacin, Levofloxacin 
 Drug class  Fluoroquinolone 
 Inhibit DNA synthesis  bactericidal 
 Coverage  gram negative, gram positive, and atypical organisms 

 Piperacillin/tazobactam 
 Drug class  Anti-pseudomonal penicillin 
 Interrupts cell wall synthesis  bactericidal 
 Coverage  gram negative, gram positive, and ESBL organisms 

Meropenem 
 Drug class  Carbapenem
 Interrupts cell wall synthesis  bactericidal 
 Coverage  gram negative, gram positive, and ESBL organisms  

55

Ceftazidime 
Drug class  3rd Generation Cephalosporin 
 Interrupts cell wall synthesis  bactericidal 
Coverage  gram negative and gram positive organisms 

Cefepime 
Drug class  4th Generation Cephalosporin 
 Interrupts cell wall synthesis  bactericidal 
Coverage  gram negative and gram positive organisms 

56

A 45-year-old man with past medical history of HTN presents 
with multiple watery stools, abdominal cramping, and new onset 
fever. 

He reports recently completing Clindamycin for a skin 
infection. 

Watery stools x 3-4 days. 

Associated symptoms: decreased appetite and fatigue

Stool testing is positive for C. Diff. 
57 58

Severe CDI
WBC >15,000

Creatinine (serum) >1.5 mg/dL
Fulminant CDI

Hypotension or shock 
Ileus or megacolon 

59

Clinical Presentation Recommended Alternative Treatments 

Initial CDI episode Fidaxomicin 200 mg given BID x 10 days Vancomycin 125 mg given 4 times daily 
by mouth x 10 days

Alternative for non-severe CDI, if other 
agents unavailable: Metronidazole 
500 mg TID by mouth x 10–14 days 

First CDI recurrence Fidaxomicin 200 mg given BID x 10 days, OR BID x 
5 days followed by once every other day for 20 days

Vancomycin by mouth in a tapered and 
pulsed regimen

Vancomycin 125 mg given 4 times daily 
by mouth for 10 days (if Metronidazole 
used during initial episode). 

Second or subsequent CDI 
recurrence 

Fidaxomicin 200 mg given BID x10 days, OR BID x 
5 days followed by once every other day for 20 days
Vancomycin by mouth in a tapered and pulsed 
regimen
Vancomycin 125 mg 4 times daily by mouth x 10 days 
followed by rifaximin 400 mg TID for 20 days

---

Fulminant CDI Vancomycin 500 mg 4 times daily by mouth or by NGT. 
If ileus, consider adding rectal instillation of 
vancomycin. Metronidazole 500 mg every 8 hours via 
IV should be administered with oral or rectal 
vancomycin

--

60

Macrolide

Fidaxomicin

Inhibits protein synthesis

Clostridioides difficile
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Glycopeptide

Vancomycin

Inhibits cell wall synthesis

Gram positive only 

62

Nitroimidazole

Metronidazole

Inhibits DNA synthesis and 
degradation

Gram positive and gram-negative 
anaerobes plus parasites

A 64-year-old man with past medical history of uncontrolled 
DM Type II, HTN, OSA and morbid obesity presents with 
right lower extremity pain and swelling. 

He also reports fever, chills, and malaise. 

On exam, he is also noted to have erythema and warmth. 

There is a small wound noted to the area but no drainage. 

He is admitted with sepsis due to cellulitis. 

63 64

Common Bacterial Species in SSTI
Staphylococcal species 
Streptococcal species  

65 66

Primarily 
gram 

positive

Interrupts 
cell wall 
synthesis

Penicillin 
V

Natural 
PenicillinPenicillin
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Gram positive 
only 

Interrupts cell 
wall synthesis

Dicloxacillin

Nafcillin
Anti-

staphylococcalPenicillin

68

Primarily gram 
positive

Interrupts cell 
wall synthesis

Cefazolin, 
Cephalexin

1st

Generation
Cephalosporin

69

Gram 
positive, 

including 
anaerobes

Inhibits 
protein 

synthesis
ClindamycinLincosamide

70

71
Ms. Jones is a 52-year-old woman with no significant past medical 
history who presents with complaints of fever, productive cough, 
mild chest discomfort and shortness of breath. 
Vital signs are unremarkable except for a temperature 100.1F.
On physical exam, she has rales to the left lower lobe and 

dullness to percussion. 
She has no recent history of antibiotic use. 
She reports an allergy to Levofloxacin (Levaquin). 
The NP diagnoses her with a community acquired pneumonia. 

72
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How does the management change if…

Ms. Jones is a 52-year-old woman with a past medical history of DM 
Type II who presents with complaints of fever, productive cough, mild 
chest discomfort and shortness of breath. 
Vital signs are unremarkable except for a temperature 100.1F.
On physical exam, she has rales to the left lower lobe and dullness to 

percussion. 
She has no recent history of antibiotic use. 
She reports an allergy to Levofloxacin (Levaquin). 
The NP diagnoses her with a community acquired pneumonia. 73

74

Ms. Jones is a 52-year-old woman with a past 
medical history of DM Type II who presents 
with complaints of fever, productive cough, 
mild chest discomfort and shortness of 
breath. She is admitted for CAP. 

 VS  100.1      105      101/52      24      94% 
on 2L NC

 On physical exam, she has rales to the left 
lower lobe and dullness to percussion. 

 She has no recent history of antibiotic use. 

 She reports an allergy to Levofloxacin 
(Levaquin). 

75

76

An 81-year-old woman with a past medical history of breast 
cancer, hypothyroidism, HTN, and atrial fib is admitted for septic 
shock due to a UTI. She was seen as an outpatient for urinary 
tract symptoms and started on antibiotic (nitrofurantoin) 
approximately three (3) days ago; however, she has clinically 
declined. 

She is admitted to the ICU and started on antibiotics. 

After 24 hours, the culture results are positive for Pseudomonas 
aeruginosa. 

77 78

Antibiotic MIC Interpretation
Levofloxacin 2 Sensitive
Ciprofloxacin 2 Sensitive

Piperacillin/tazo
bactam 

1 Sensitive

Cefepime 4 Sensitive
Meropenem < 8 Sensitive
Ceftazidime 16 Sensitive
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What did you learn about MIC 
interpretation? 

79

80

Mrs. Banks is a 68-year-old woman with past medical history of 
HFpEF, diabetes mellitus type II, hypertension, paroxysmal atrial 
fibrillation, and hyperlipidemia. She presents with complaints of 
urinary urgency, dysuria, and foul-smelling urine x 2 days. 

UA is consistent with a UTI. 

Home medications include  Glyburide, Lisinopril, 
Amlodipine, Warfarin, and Atorvastatin. 

81

Create your 
antibiotic 
toolbox!

82

The approach to prescribing 
should account for the 
suspected or actual infection 
and likely organism causing 
the infection. 
Drug pharmacokinetics, 
antibiotic characteristics, and 
available susceptibilities 
should all play a role in 
appropriate antibiotic 
selection.  
Local antibiograms can 
aid with identifying an 
appropriate antibiotic. 

Build your antibiotic list 
and knowledge base 
over time. 

SUMMARY

8 3

Summary
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