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NCLEX-RN PHARMACOLOGY - 2026 TEST PLAN

Carbapenem Antibiotics

Broad-spectrum B-lactam antibiotics — the "last resort" for multi-

drug-resistant infections. High-risk, high-stakes, high-yield for the
NCLEX.

Class: B-Lactam (Carbapenem) System: Anti-Infective Suffix: -penem Route: IV (primary)

Quick Navigation

01 Drug Overview 02 @ Mechanism of Action 03 ® Therapeutic Effects 04 @ Side Effects & ADRs
05 @ Priority Nursing 06 @ Labs & Diagnostics 07 ® Administration & Safety 08 @ Patient Education
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Drug Overview
WHY WE GIVE IT

Carbapenems are 'reserved, last-line broad-spectrum antibiotics with the widest coverage of any B-lactam class — gram-positive, gram-negative,
AND anaerobes.

@ Key Indications # Bugs Covered
Severe intra-abdominal infections (peritonitis, appendicitis ESBL-producing organisms (E. coli, Klebsiella)
rupture)

Most Pseudomonas (NOT ertapenem)

Complicated UTls / pyelonephritis Gram-positives (strep, MSSA, enterococcus*)

TPES & SERINE SNOER (EMIHME CavErE) Anaerobes (Bacteroides, Clostridium)

Hospital-acquired / ventilator-associated pneumonia

. L . % NOT COVERED
Febrile neutropenia in immunocompromised

MRSA - VRE - atypicals (Mycoplasma, Legionella) - C. difficile
Meningitis (meropenem only — crosses BBB)

Diabetic foot infections & polymicrobial wounds

@ RESISTANCE ALERT

Carbapenems are protected antibiotics. Overuse drives Carbapenem-Resistant Enterobacteriaceae (CRE) — a CDC-designated "urgent threat." Only
used when other antibiotics fail or organism is confirmed resistant.
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Mechanism of Action
B HOW IT CHANGES PHYSIOLOGY

Carbapenem binds penicillin-binding proteins (PBPs) —

Cell wall weakens — osmotic pressure ruptures cell —

Bactericidal death

Why carbapenems work when other f3-lactams fail

Resistant to most B-lactamases — including ESBLs & AmpC

Penetrate the outer membrane of gram-negatives via porin
channels

Bind multiple PBP types (PBP-1, PBP-2, PBP-3) — broader lethal
targets
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Inhibits bacterial cell wall synthesis (peptidoglycan cross-linking) —

Why imipenem is paired with cilastatin

Kidney enzyme dehydropeptidase-l1 would otherwise degrade
imipenem in the renal tubules

Cilastatin inhibits dehydropeptidase-I — protects the drug

Cilastatin has no antibiotic activity of its own —it's a
pharmacokinetic bodyguard
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03 Therapeutic Effects

IS IT WORKING?

Signs the infection is resolving — what nurses assess g-shift to evaluate response:

Clinical Improvement # Lab Improvement

— Afebrile — temperature trending down toward normal — WABC trending toward 5,000-10,000/mm?

— Hemodynamic stability (BP 1, HR , perfusion) — Decreased bands ("left shift" resolving)

— Improved mental status (less confusion) — Decreased CRP & procalcitonin

— Decreased pain, redness, drainage at infection site — Decreased lactate (if sepsis)

- Improved oxygenation (if pneumonia) — SpO, 1, RR ¥ — Negative repeat cultures — the gold standard

~ TIMELINE

Clinical improvement typically seen within 48-72 hours. If no improvement by 72 hours — notify provider (possible resistant organism or wrong
diagnosis).
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Side Effects ® Adverse Reactions

B coMMON VS. LIFE-THREATENING

Common MILD

@

&

Nausea, vomiting, diarrhea
Headache

Rash / pruritus
Injection-site pain, phlebitis
Elevated LFTs (AST/ALT)

Oral/vaginal candidiasis (superinfection)

SEIZURE RISK — THE #1 ADVERSE EVENT

C. DIFF RECOGNITION

Student

Carbapenem Antibiotics — NCLEX Pharmacology Infographic

Serious @  LIFE-THREATENING

— SEIZURES — especially imipenem, CNS disorders, renal failure
— Anaphylaxis — cross-reactivity with PCN (~1-5%)

— C. difficile pseudomembranous colitis

— Stevens-Johnson Syndrome / TEN

- Acute kidney injury (AKI)

— Thrombocytopenia, leukopenia, hemolytic anemia

— Encephalopathy, confusion, tremors

Imipenem carries the highest seizure risk of all carbapenems (up to 3%). Risk skyrockets with: renal impairment (drug accumulates), pre-existing
CNS disease/stroke/brain injury, elderly, and concurrent seizure-lowering meds. Meropenem is safer for CNS infections and meningitis.

New onset watery, foul-smelling, 23 stools/day + cramping + fever = suspect C. difficile. Hold the drug, notify provider, initiate CONTACT
precautions, use soap & water (NOT alcohol sanitizer — spores survive alcohol).
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05 iPrlorlty Nursing Considerations

ASSESS - MONITOR - HOLD - NOTIFY

Assess — Before First Dose

— Allergy history — PCN, cephalosporin, B-lactam (cross-reactivity risk)
— Seizure history — stroke, brain injury, epilepsy (imipenem caution)

— Renal function — BUN, creatinine, GFR for dose adjustment

— Obtain cultures BEFORE first dose (blood, urine, sputum, wound)

— Current med list = valproic acid? Ganciclovir? Probenecid?

— Baseline vitals, LOC, and mental status

Monitor — During & After Infusion

— First 30 minutes — anaphylaxis signs (urticaria, wheezing, VBP, laryngeal edema)
— Neuro checks — tremor, confusion, myoclonus, seizure activity

— Stool pattern — frequency, consistency, color, odor (C. diff)

— Vitals g-shift; WBC trending down; temperature normalizing

— |V site for phlebitis, infiltration

Hold & Notify 1f... © Contraindications

— Rash, hives, dyspnea, or LBP — possible anaphylaxis

Severe PCN allergy (anaphylaxis) — absolute

— New seizure activity or altered mental status

Prior hypersensitivity to any carbapenem

— =3 watery stools/day, fever, cramping — suspect C. diff Caution: renal impairment, seizure disorder, elderly

— Rising creatinine (>0.3 mg/dL increase)

Meropenem preferred over imipenem if CNS disease present

— Platelet count < 100,000
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— Signs of Stevens-Johnson (peeling skin, mucosal ulcers)

L CRITICAL DRUG INTERACTIONS
Valproic acid (Depakote) — carbapenem drops VPA levels 60-100% within 24 hrs — breakthrough seizures. This interaction is tested
almost every NCLEX. AVOID the combination.

— Probenecid = 1 carbapenem levels — toxicity
— Ganciclovir — 1 seizure risk
— Cyclosporine — neurotoxicity, tremors

— Oral contraceptives = may | effectiveness
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06 Labs & Diagnostics

B WHAT TO WATCH, WHAT TO WORRY

LAB / TEST CRITICAL VALUE WHAT IT MEANS

Culture & Sensitivity — (qualitative) Obtain BEFORE first dose. Sensitivity report guides de-escalation to
narrower antibiotic.

WBC with diff <4,000 or >12,000 Expect WBC to trend toward 5,000-10,000. Rising WBC = treatment
failure. Dropping WBC = marrow suppression.

Platelets <100, 000 Thrombocytopenia — bleeding risk. Hold & notify provider.

Serum Creatinine >1.5 mg/dL Requires renal dose adjustment. Rising Cr — possible AKI, drug
accumulation, seizure risk 1.

BUN >20 mg/dL Support dosing decisions. BUN:Cr ratio helps distinguish pre-renal vs
intrinsic.

GFR/ CrCI <50 mL/min Adjust dose; <30 mL/min requires significant reduction — seizure risk
climbs.

AST/ALT >3x upper normal Hepatotoxicity. Consider holding; notify provider.

Valproic Acid level <50 mcg/mL (therapeutic 50-100) If patient on VPA — levels drop rapidly with carbapenem co-

administration — seizure break-through.

Stool C. diff toxin / PCR Positive If new diarrhea develops — isolate, contact precautions, notify
provider.
Procalcitonin / Lactate Trending ¢ Falling values = sepsis resolving. Rising = worsening infection.
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B ROUTE - TIMING - PRECAUTIONS

" Route & Timing

— IV only for most carbapenems (ertapenem can be IM)

— Imipenem: infuse over 20-60 min — faster infusion =
N/V/seizure risk

— Meropenem: |V bolus (3-5 min) OR infusion over 15-30 min
— Ertapenem: infuse over 30 min (once daily)
— Separate from other IV drugs — Y-site compatibility limited

— Use a dedicated IV line when possible

@

PRE-DOSE CHECKLIST

D)
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Safety Precautions

Dose-adjust in renal impairment (every carbapenem)
Reconstituted solution: refrigerate, use within 24 hrs
Seizure precautions at bedside (imipenem, renal patients)

Emergency meds available: epinephrine, diphenhydramine,
corticosteroid

NO oral form exists — IV access is mandatory

Do NOT administer with lactated Ringer's (incompatible with
some formulations)

Culture — Allergy check — Baseline labs — Verify dose adjusted for renal function - Bedside emergency kit ready — First-dose observation for

30 minutes.
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08 Patient Education

B WHAT THE PATIENT MUST KNOW

@ Call 911/ Seek Help Immediately If... ! Home Teaching
— Trouble breathing, swelling of face/tongue, hives — Finish the full course even if feeling better
— Seizure, severe confusion, uncontrollable tremor — Report new diarrhea — can occur up to 2 months after stopping

— Watery or bloody diarrhea (even weeks after) (C. diff)

— Expect possible yeast infections — oral thrush, vaginal

— Blistering rash, peeling skin, mouth sores (SJS)
candidiasis

—= Yellowing of skin or eyes
— Stay hydrated; eat probiotic foods (yogurt)
— Unusual bleeding, bruising, or petechiae
— Notify all providers about this antibiotic course

— Do not share antibiotics or save leftover doses

TELL YOUR DOCTOR IF TAKING..

Valproic acid (Depakote) — drops anti-seizure levels fast. Birth control pills — use backup contraception. Blood thinners — may prolong INR.
Probenecid — can cause carbapenem toxicity.

Student 10/14



ClinicalJudge RN-T
e e e e e Carbapenem Antibiotics — NCLEX Pharmacology Infographic

09 NCLEX Test Traps

WHERE STUDENTS LOSE POINTS

These are high-frequency test traps in Next Gen NCLEX stem design — watch for them in case studies.

= Trap #1— The Valproic Acid Patient: Patient with epilepsy on valproic acid is started on meropenem. Seizures return. Answer: the carbapenem
dropped VPA levels. First action = notify provider; do NOT increase VPA dose empirically.

= Trap #2 — PCN Allergy "Safe" Carbapenem: Students wrongly assume carbapenems are safe in severe PCN allergy. FALSE. Cross-reactivity is
low (~1%) but real — severe/anaphylactic PCN allergy is a contraindication.

= Trap #3 — Ertapenem for Pseudomonas Pneumonia: Ertapenem does NOT cover Pseudomonas or Enterococcus.
Meropenem/imipenem/doripenem do. Watch for this in pneumonia/cystic fibrosis questions.

= Trap #4 — Imipenem for Meningitis: WRONG choice — imipenem 1 seizure risk in CNS disease. Meropenem is the carbapenem for meningitis
(crosses BBB safely).

= Trap #5— MRSA / C. diff Coverage: Carbapenems do NOT cover MRSA (need vancomycin) or C. difficile (need oral vancomycin or fidaxomicin). If
the stem hints at either = wrong drug class.

= Trap #6 — C. diff Hand Hygiene: The tempting answer is "alcohol-based sanitizer." Wrong. Soap and water only — C. diff spores survive alcohol.
Contact precautions with private room.

— Trap #7 — Priority on Infusion: First-dose reaction question — the priority is STOP THE INFUSION first, THEN assess ABCs, THEN call provider.
Students skip stopping the drug.

— Trap #8 — Renal Dosing: Question shows Cr = 2.0 — expected action is to verify the dose is adjusted, not give as ordered. The NCLEX wants you
to catch unsafe doses.
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10 Memory Boosters

B MNEMONICS & PATTERN RECOGNITION

< Class Recognition Seizure Pearl

— Suffix "-penem" = carbapenem (imi-penem, mero-penem, erta- — "I-Seize-penem" — imipenem = highest seizure risk

penem; dori-penem) — "MERO = MEninges" — meropenem crosses BBB, use for

— "CARB" = Catches All Resistant Bacteria meningitis
"Last resort" / "big guns" / "Tier 3" antibiotics — "VALpro + PENEM = PROblem" (valproate levels drop)
#° Coverage Gaps (what it MISSES) l&l Priority Action Recall
- "MACs don't open" — MRSA, Atypicals, C. diff are NOT covered — Anaphylaxis = STOP - ABC - Epi IM
— Ertapenem = "ER misses P & E" — no Pseudomonas, no — Seizure - STOP - Protect airway - Side-lying
Enterococcus

— C. diff - STOP - Isolate - Soap & water

— Pattern: stop the drug first, every time

€ Most Tested Drugs in This Class

Key differences between the carbapenems — tested heavily in Next Gen case studies and priority-action questions.

Imipenem- Highest seizure risk of the class. Cilastatin prevents renal breakdown. Broad coverage including Pseudomonas. Avoid in CNS

. . disease, meningitis, renal failure. Slower infusion (=30 min) reduces N/V and seizure risk.
cilastatin

PRIMAXIN - IV

Student 12/14



WW] ClinicalJudge

Meropenem
MERREM - IV

Ertapenem
INVANZ - IV/IM

Doripenem
DORIBAX - IV
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The "safer" carbapenem. Lower seizure risk — drug of choice for meningitis (crosses BBB). Covers Pseudomonas. Preferred
in CNS-compromised patients, pediatric meningitis, and brain injury. Can be given as IV push.

Once-daily dosing — convenient for outpatient / home-infusion therapy. Does NOT cover Pseudomonas or Enterococcus —
narrower spectrum than the others. Good for community-acquired complicated UTI / intra-abdominal infection. IM option (only
carbapenem that can be given IM).

Similar spectrum to meropenem. Covers Pseudomonas. Used for complicated intra-abdominal and UTI infections. Not for
ventilator-associated pneumonia (FDA warning — increased mortality in VAP trials).

When it gets real.

What will hurt the patient first — and what you do about it.

THE #1 PRIORITY RISK

Anaphylaxis and seizures — both can kill in minutes. Anaphylaxis is the faster, more lethal of the two
because airway collapse occurs within 15-30 min of first dose.

WHAT WILL HARM THE PATIENT FIRST
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Airway compromise from anaphylaxis. Seconds to minutes. Laryngeal edema, bronchospasm, profound
hypotension — respiratory arrest. Second-fastest killer: status epilepticus from imipenem in a renal-
impaired patient.

THE FIRST NURSING ACTION

STOP the infusion. Always. Before ABCs, before epinephrine, before the rapid response call — stop the
drug entering the patient. Then: assess airway = administer epi IM (0.3-0.5 mg, 1:1000) — call rapid
response — high-flow O, = IV fluids — elevate legs.

THE SEIZURE SCENARIO SEQUENCE

Stop infusion — protect head — side-lying — suction ready — time it = notify provider — expect IV

benzodiazepine. Do NOT restrain, do NOT put anything in the mouth, do NOT leave the patient.

THE DEADLIEST NCLEX TRAP

Giving meropenem to a patient on valproic acid. Valproate levels crash within 24 hours = breakthrough
seizures — status epilepticus. Always cross-check seizure medication list before hanging a carbapenem.

NCLEX-RN PHARMACOLOGY - CARBAPENEM ANTIBIOTICS - 2026 TEST PLAN ALIGNED
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