HIGH-YIELD STUDY COMPANION

Drugs Used in Urinary Tract Infections

This streamlined revision guide uses active learning frameworks, logical groupings, and targeted
mnemonics to eliminate bulk memorization and solidify clinical pharmacology concepts cleanly.

1. Trimethoprim (TMP) & Co-Trimoxazole (TMP-SMX)

“ THE CORE LOGIC: SEQUENTIAL BLOCKADE

Skip memorizing flat steps; focus on the synergy concept.

« Sulfamethoxazole (SMX) hits step 1 (inhibits dihydropteroate synthase).

* Trimethoprim (TMP) hits step 2 (inhibits bacterial dihydrofolate reductase).

Result: 1 + 1 = 3. Individually they are bacteriostatic, but in combination, they achieve
sequential blockade and become completely bactericidal.

Mnemonic for Resistant Mechanisms: Bacteria "A.O.R." it

Why do bacteria become resistant to TMP?

1. Altered reductase with low drug binding (Most important clinically!)
2. Overproduction of the enzyme

3. Reduced cell permeability

Pharmacokinetics & Uses

e Acid Trapping: TMP concentrates exceptionally well in prostatic and vaginal fluids because
they are more acidic than plasma. This directly targets it for UTls and Prostatitis.

o Systemic Targets: Clears Gl pathogens (Salmonella, Shigella) and is administered IV for
Pneumocystis jiroveci (PCP) in immunocompromised states.

¢ Renal Adjustment: Renaly Excreted, You must reduce the dosage in renal failure.

. Adverse Effects Mnemonic: "TMP treats PNEUMOCYSTIS but crashes the BLOOD &
KIDNEYS"
* Blood: Megaloblastic anemia, leukopenia, granulocytopenia (direct downstream
consequences of folate deficiency).
¢ Kidneys/Electrolytes: Hyperkalemia and hyponatremia. TMP mimics the potassium-sparing
diuretic amiloride by blocking epithelial sodium channels in the cortical collecting duct.
¢ AIDS Warning: HIV/AIDS patients treated for PCP have a significantly higher rate of adverse
hypersensitivity reactions (fever, rash, leukopenia, diarrhea, elevated liver enzymes).



2. Fluoroquinolones (The "-floxacins™)

< THE CORE LOGIC: REPLICATION ARREST

They cleanly halt bacterial cell division by disabling the mechanical machinery of bacterial DNA:

* Topoisomerase Il (DNA Gyrase): Prevents the relaxation of positively supercoiled DNA necessary
for transcription and replication.

* Topoisomerase IV: Disables the separation of replicated chromosomal DNA into daughter cells
during cellular division.

€ The 3 Spectrum Groups (Memorize the Shift)

Do not memorize arbitrary tables. Simply follow the lineage: as you move from older to newer
generations, coverage transitions dynamically from pure Gram-negative to heavy Gram-positive
and Atypical coverage.

Group / Drugs Clinical Focus & Rules

Group 1 The Weakest. Poor generalized activity all around. Absolutely
Norfloxacin contraindicated for systemic or respiratory tract infections.

Group 2 * Excellent Gram-Negative Coverage: Covers Pseudomonas,
Ciprofloxacin Enterobacteriaceae, Neisseria, Haemophilus and Campylobacter)
Levofloxacin » Moderate to Good activity against Gram Positive Bacteria; Active
Ofloxacin against Staphylococci but not Methicillin-Resistant Strains.

— Cipro = Absolute King of Pseudomonas aeruginosa; drug of
choice for Anthrax.
— Levo = Superior activity against Streptococcus pneumoniae.

Group 3 Respiratory & Anaerobic Masters:
Gemifloxacin « Improved Gram-positive (S. pneumoniae and some Staphylococci
Moxifloxacin strains), atypical coverage (Mycoplasma, Chlamydia) and

Intracellular Pathogens (Legionella and Mycobacteria) .
— Moxi = Provides unique, excellent anaerobic coverage.

Pharmacokinetics: The Exceptions Save You Time

o The Chelation Rule: Oral bioavailability is ruined completely by divalent cations (antacids,
dairy products).

e The Elimination Exception: All fluoroquinolones require dose modifications in renal
impairment (Excreted Renally) EXCEPT Moxifloxacin (cleared hepatically). Because
Moxifloxacin does not concentrate effectively in urine, never use Moxifloxacin for UTIs!

. Adverse Effects Mnemonic: "Fluoroquinolones hurt from the HEART to the HEEL" (4Hs: Heart, Heal, Heat
and Hormone)
» Heart: QTc prolongation (major arrhythmogenic risk with Levo, Gemi, Gati and Moxi).
* Glucose: Dysregulation / Hyperglycemia (notably linked with Gatifloxacin).
* Heel/Cartilage: Tendonitis and tendon rupture in adults; structural arthropathy/cartilage damage in children

— Contraindicated in Pregnant Women and Children Under 18 Years Old.
« Skin: Severe phototoxicity/photosensitivity.



3. Nitrofurantoin

< THE CORE LOGIC: THE LOCALIZED WEAPON

It acts as a local bacteriostatic prodrug. Once filtered into the urinary tract, internal bacterial
enzymes convert it into highly reactive intermediates that tear apart bacterial DNA.

The "Urine-Only" Rule (Crucial Concept)

Nitrofurantoin filters into the bladder so rapidly that it never achieves therapeutic
concentrations in systemic blood or general body tissue. This dictates rigid clinical boundaries:

YES: Localized lower UTIs (Cystitis) cleanly covered for E. coli or Enterococci.

NO (Pyelonephritis): Absolutely contraindicated in upper kidney parenchymal infections
because it cannot accumulate in tissue outside the immediate bladder space.

NO (Renal Impairment): If the kidneys cannot actively filter the drug into the urine, it
completely fails to work and builds up systemically, leading to severe toxicities.

NO (Neonates): Contraindicated in infants under 1 month old.

Intrinsic Resistance: Pseudomonas, Proteus, Enterobacter, and Klebsiella are entirely
resistant.

!. Adverse Effects Mnemonic: "Nitrofurantoin attacks the LUNGS, the BLOOD, and turns
you BROWN"
* Lungs: Induces dangerous acute allergic pneumonitis or chronic irreversible interstitial
pulmonary fibrosis.
* Blood: Triggers rapid, severe hemolysis in G6PD-deficient individuals.
* Urine: Colors urine a harmless dark brown (always warn patients to avoid non-compliance panic).
* Nerves: Peripheral polyneuropathies.

& QUICK MENTAL CHECK TO SOLIDIFY IT:

1. Which drug do | bypass renal dosing for? Moxifloxacin.

2. Which drug causes hyperkalemia by acting like a diuretic? Trimethoprim.
3. Which UTI drug is strictly forbidden in pyelonephritis? Nitrofurantoin.



