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Antibiotics

FIGURE 1. ANTIBIOTICS AT A GLANCE

Penicillins: 
    amoxicillin
    penicillin G

Cephalosporins: 
    cefazolin
    ceftriaxone

 cephalexin

Glycopeptides:   
    vancomycin 

1. Antibiotic Medications
Antibiotics are drugs used to treat bacterial
infections (FIGURE 1). They work by either killing
bacteria (bactericidal) or stopping them from growing
(bacteriostatic).

General considerations:
� Antibiotics treat only bacterial infections, not viral 

infections like the common cold or flu.
y Always watch for signs of superinfections (like

C. difficile) that can develop when normal bacterial
flora are disrupted.

� To prevent antibiotic resistance, teach clients to
finish taking the full course of antibiotics, even if
symptoms improve.

Aminoglycosides: 
    gentamicin
    tobramycin

Fluoroquinolones:
    ciprofloxacin
    levofloxacin
    moxifloxacin

Macrolides:
    azithromycin
    erythromycin

Tetracyclines:
    doxycycline
    tetracycline

Sulfonamides:
    sulfamethoxazole-
       trimethoprim
    sulfadiazine
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2. Penicillins & Cephalosporins
Penicillins and cephalosporins both target the bacterial
cell wall. Because they share a similar structure, they
also share a risk of cross-reactivity (a client allergic to
one may also be allergic to the other).

a. Penicillins
Examples: amoxicillin, penicillin G, piperacillin
y Uses: Commonly used for strep throat, ear

infections, and syphilis
y Side effects:
y Allergic reactions:
y Watch for signs of anaphylaxis

(hives, wheezing).
� If a client develops anaphylaxis, assess 

respiratory status and administer 
epinephrine.

� Always ask if the client has a penicillin 
allergy before administering.
� Document the specific type of allergic 

response (rash, anaphylaxis).
� Penicillins have a cross-reactivity with 

cephalosporins, so clients allergic to 
penicillin may also react to cephalosporins. 

b. Cephalosporins
Examples: cefazolin, ceftriaxone, cephalexin
y Uses: Commonly used for respiratory infections,

UTIs, skin infections, and surgical prophylaxis
(preventing infection after surgery)

y Side effects:
y Allergic reactions:
� Monitor for anaphylaxis and ask about 

allergies, especially to penicillin  
(cross-reactive).

y Bleeding:
y Some cephalosporins may interfere with

vitamin K metabolism bleeding risk.

	� Complete the course: Emphasize that clients 
must take the full course of antibiotics to prevent 
resistance and thoroughly treat the infection. 

3. Vancomycin & Aminoglycosides
Vancomycin (a glycopeptide) and aminoglycosides are
powerful antibiotics often reserved for severe infections
like MRSA, sepsis, or hospital-acquired infections.
They are both associated with a higher risk of toxicity,
particularly of the kidneys (nephrotoxicity) and ears
(ototoxicity).

a. Vancomycin
y Uses:
y MRSA (Methicillin-resistant Staphylococcus

aureus) infections
y C. difficile colitis (when given orally)

y Side effects:
y Nephrotoxicity:
� Monitor BUN, creatinine, and urine output.
� Monitor trough levels to ensure therapeutic 

dosing and avoid toxicity. 
� Trough levels are drawn immediately 

before administration of the next dose.
y Ototoxicity:
y Can cause hearing loss, especially at

high doses
� Monitor for tinnitus (ringing in the ears)

and dizziness.
y Red man syndrome:
y This histamine reaction (not an allergy)

causes flushing, rash, and hypotension if
vancomycin is infused too quickly.

� Infuse vancomycin slowly, over at least
60 min, to prevent red man syndrome.

� If flushing occurs, slow the infusion.

	� Allergic reactions: Always ask about allergies, 
especially to penicillins and cephalosporins, 
which have cross-reactivity. If a client develops 
signs of anaphylaxis, administer epinephrine.
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	� Tendon rupture: Teach clients taking 
fluoroquinolones to report tendon pain or 
swelling immediately, especially in the  
Achilles tendon.

3. Vancomycin & Aminoglycosides, Continued
b. Aminoglycosides

Examples: gentamicin, tobramycin
y Uses: Typically used for serious infections like

sepsis or hospital-acquired infections
y Side effects:
y Ototoxicity:
y Can cause hearing loss or balance problems
� Monitor for tinnitus (ringing in the ears)

and dizziness.
y Nephrotoxicity:
� Monitor BUN, creatinine, and urine output.
� Monitor trough levels to ensure the drug 

stays in a safe therapeutic range. 

4. Fluoroquinolones
Examples: ciprofloxacin, levofloxacin, moxifloxacin

y Uses: Often used for UTIs, pneumonia, and
GI infections

y Side effects:
y Tendon rupture (TABLE 1):
y Particularly in the Achilles tendon
� Teach clients to report tendon pain or

swelling immediately.
y Photosensitivity:
� Teach clients to avoid excessive sun 

exposure and wear sunscreen. 

TABLE 1. BLACK BOX WARNING

y ​​Fluoroquinolones risk for tendon rupture and
tendonitis.

5. Macrolides
Examples: azithromycin, erythromycin

y Uses: Often prescribed for upper respiratory
infections, pneumonia, and STIs (like chlamydia)

y Side effects:
y QT prolongation:
y Can cause dangerous cardiac arrhythmias
� Monitor ECG in clients with heart conditions

or those on other drugs that affect QT
intervals (antidysrhythmic medications).

	� Trough monitoring: For vancomycin and 
aminoglycosides, monitor trough levels to avoid 
ototoxicity and nephrotoxicity.
	� Photosensitivity: Teach clients taking 
fluoroquinolones, tetracyclines, or sulfonamides 
to avoid sun exposure and use sunscreen.

6. Tetracyclines
Examples: doxycycline, tetracycline

y Uses: Commonly used for acne, Lyme disease,
Rocky Mountain spotted fever, and H. pylori
infections (peptic ulcers)

y Side effects:
y Photosensitivity:
� Teach clients to avoid sun exposure and 

wear sunscreen.
y Tooth discoloration:
y Tetracyclines can cause permanent

staining of teeth in children and fetuses.
� Do not give to pregnant women or 

children under 8.
y Interactions:
� Do not take with milk, antacids, or iron 

supplements, as they bind to the drug 
andits effectiveness. 

7. Sulfonamides
Examples: sulfamethoxazole-trimethoprim (SMX-TMP),
sulfadiazine

y Uses: Commonly prescribed for UTIs, bronchitis,
and some ear infections

y Side effects:
y Hypersensitivity reactions:
y Sulfa drugs can cause rashes or more

severe reactions like Stevens-Johnson
syndrome (a rare but life-threatening
skin reaction).
� Immediately notify HCP if client develops 

a rash.
� Assess for sulfa allergies.

y Crystalluria:
y Can lead to kidney stones or damage
� Teach clients to drink plenty of water to

prevent crystals from forming in the urine.
y Photosensitivity:
� Teach clients to avoid sun exposure and 

wear sunscreen.
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TABLE 2. ANTIBIOTICS SUMMARY

Medications Top Considerations

All antibiotics:
y Only treat bacterial infections, not viruses
y Teach clients to complete the full course of antibiotics, even if symptoms improve.

Penicillins
amoxicillin
penicillin G
piperacillin

Cephalosporins
cefazolin
ceftriaxone 
cephalexin

Cautions:
y Penicillins and cephalosporins share cross-reactivity: Clients allergic to one may

be allergic to the other.
y Ask about and document the specific type of reaction.

Glycopeptides
vancomycin

Aminoglycosides 
gentamicin 
tobramycin

Cautions:
y Monitor trough levels for toxicity.

Considerations:
y Nephrotoxicity: Monitor BUN, creatinine, urine output.
y Ototoxicity: Monitor for tinnitus, dizziness.
y Vancomycin can cause red man syndrome: Infuse over at least 60 min. If

client develops flushing, slow the infusion.

Fluoroquinolones
ciprofloxacin 
levofloxacin 
moxifloxacin

Cautions:
y Tendon rupture: Report any tendon pain or swelling.

Considerations:
y Photosensitivity: Avoid sun exposure and wear sunscreen.

Macrolides
azithromycin 
erythromycin

Cautions:
y QT prolongation: Monitor ECG.

Tetracyclines
doxycycline 
tetracycline

Considerations:
y Tooth discoloration: Do not give to pregnant women or children under 8.
y Do not take with milk, antacids, or iron supplements.
y Photosensitivity: Avoid sun exposure and wear sunscreen.

Sulfonamides
sulfamethoxazole-trimethoprim
sulfadiazine

Cautions:
y Assess for allergies to sulfa drugs.
y Stevens-Johnson Syndrome: Immediately notify HCP of any new rash.

Considerations:
y Crystalluria: Drink plenty of water.
y Photosensitivity: Avoid sun exposure and wear sunscreen.
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Answers: 1. when the full course is completed 2. penicillins and cephalosporins, epinephrine 3. nephrotoxicity and ototoxicity 4. sun exposure, sunscreen 5. tendon

	� Clients should stop taking antibiotics when 
_____ (symptoms improve or the full course is 
completed?). 

	� Always ask clients about drug allergies, especially 
to _____ and _____ antibiotics. If client develops 
anaphylaxis, administer _____. 

	� For clients taking vancomycin or aminoglycosides, 
monitor trough levels to avoid _____ toxicity and 
_____ toxicity. 

	� Teach clients taking fluoroquinolones, 
tetracyclines, or sulfonamides to avoid _____ 
exposure and use _____. 

	� Teach clients taking fluoroquinolones to report 
_____ pain or swelling immediately.
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