HIGH-YIELD REVISION MASTERCLASS

Drugs Used in Genital Infections

1. Microbiological Classification of Target Pathogens

Grouping target microorganisms strictly by their clinical classifications makes mastering antibiotic coverage
significantly easier:

Anaerobes & Protozoa: Gardnerella vaginalis, Prevotella spp, Mobiluncus spp, Megasphaera spp, Sneathia
spp (the mixed vaginal anaerobes characteristic of Bacterial Vaginosis); Bacteroides fragilis, Clostridium spp,
Entamoeba histolytica, and Giardia.

Gram-Positive Cocci: Streptococci, Staphylococci, Pneumococci, and Enterococci.

Viruses: Herpes Simplex Virus 1 & 2 (HSV-1, HSV-2) and Varicella-Zoster Virus (VZV).

. Metronidazole & Tinidazole (The Nitroimidazoles)

<& THE CORE LOGIC: THE ANAEROBIC TROJAN HORSE

Do not memorize flat lists of sensitive pathogens—just map them to "Strict Anaerobes + Protozoa".
* Mechanism: The drug enters cells as an inactive prodrug. The nitro group is chemically
reduced (Activated) exclusively inside anaerobic bacteria and sensitive protozoans.

 Impact: This reduction creates reactive toxic intermediates that break down microbial DNA.
Human cells are aerobic, meaning they completely escape this reduction process, making the
drug uniquely selective.

Pharmacokinetics & Clearances

Readily absorbed after oral administration and permeates all tissues via simple diffusion; intracellular
concentrations rapidly approach extracellular levels.
The half-life of unchanged drug is 7.5 hours for metronidazole and 12-14 hours for tinidazole.

Clinical Scenarios & Therapeutic Uses

Bacterial Vaginosis: Caused by anaerobic overgrowth (Gardnerella vaginalis, Prevotella, Mobiluncus, etc.)
displacing beneficial vaginal lactobacilli.

Trichomoniasis: Infection within the vaginal tract and other locations.

Other Major Uses: Invasive amebiasis (kills Entamoeba histolytica trophozoites in tissue/liver, no effect on
luminal cysts), giardiasis, anaerobic infections (B. fragilis, Clostridium spp; brain abscesses and
antibiotic-associated colitis).

. Adverse Effects Mnemonic: "Metronidazole causes a METALLIC crash in the CNS"
* M — Metallic, bitter taste, nausea, dry mouth, and GIT irritation (vomiting, diarrhea).
 E — Ethanol Intolerance: Induces a severe disulfiram-like reaction (flushing, vomiting) if co-
ingested with alcohol.
» T — Toxicity in CNS: Dizziness, ataxia, encephalopathy, sensory neuropathies, and IV infusion-
related seizures. Use with extreme caution in CNS disease.
* A — Avoid in Pregnancy: Better avoided during pregnancy and lactation cycles.
* L — Liver & Interactions: Clearance drops in liver disease. Potentiates warfarin
anticoagulation by inhibiting metabolism; significantly increases lithium toxicity risks.
Phenobarbital/phenytoin accelerate its clearance; cimetidine inhibits it.



3. Clindamycin

©@ THE CORE LOGIC: 50S PROTEIN ARREST

* Mechanism: Inhibits microbial protein synthesis by binding directly to the 50S
ribosomal subunit (the identical site targeted by erythromycin/macrolides). It
completely halts translocation steps and initiation complex formatting.

+ Cross-Resistance Rule: Resistance arises via target receptor site mutations, enzymatic
drug inactivation, or receptor modification by an expressed methylase. This
mechanism generally cross-confers resistance to macrolides.

Pharmacokinetics & Spectrum Traits

Distribution: Widely enters tissues including bone, placenta, and breast milk, but absolutely fails
to cross into the brain and CSF. Concentrates highly inside phagocytic cells and penetrates
abscess walls well.

Renal Failure Rule: Cleared primarily by hepatic metabolism into bile and urine. Accumulates
heavily in severe liver failure, but absolutely no dosage adjustment is needed in renal failure
(even in anuria).

Antibacterial Spectrum: Covers Gram-positive and Gram-negative anaerobes, Bacterial
Vaginosis bugs (Gardnerella, Prevotella, Mobiluncus), and many Gram-positive cocci
(Streptococci, Staphylococci, Pneumococci).

Clindamycin-Resistant Pathogens (Bugs that run away): Enterococci, aerobic Gram-
negative organisms (due to outer membrane impermeability), some Gram-negative anaerobes
(like Bacteroides fragilis) and Group B Streptococci (GBS) strains.

Clinical Applications

Infections of the female genital tract (Bacterial vaginosis, septic abortion, pelvic abscesses).
Deep tissue infections, notably osteomyelitis, lung abscess, aspiration pneumonia, or fecal
spillage following penetrating trauma or Gl surgery.

. Dangerous Side Effect: The C. diff Superinfection Zone
* Disrupts normal gut architecture. Its most famous and dangerous side effect is severe
superinfection diarrhea and pseudomembranous colitis triggered by Clostridium
difficile overgrowth.
* Other toxicities: local thrombophlebitis at IV sites, thrombocytopenia, neutropenia,
and allergic rashes.



4. Acyclovir (Antiherpes Agent)

< THE CORE LOGIC: DOUBLE-GATED VIRAL SELECTIVITY

An acyclic guanosine derivative displaying 10x higher potency against HSV-1 and HSV-2
compared to VZV.

* Activation Gate: Requires three separate phosphorylation steps. The first step conversion to
monophosphate is performed strictly by viral thymidine kinase. Host cell kinases perform the
remaining steps to produce the active triphosphate form. This guarantees accumulation and
action exclusively within infected host cells.

* Mechanism of Action: Acyclovir triphosphate competitively inhibits viral DNA polymerase by
binding irreversibly to the DNA template, acting as a definitive DNA chain terminator.

» Mechanisms of Resistance: Arises through structural point alterations or mutations in either the
viral thymidine kinase or DNA polymerase enzymes.

Pharmacokinetics & Uses

Bioavailability Trap: Oral bioavailability is very low (only 15-20%) and completely unaffected by food
intake.

Excretion: Excreted Renally

Therapeutic Uses: Genital herpes (primarily HSV-2, though HSV-1 can cause it), herpes labialis, herpes
zoster, neonatal herpes, and life-threatening herpes encephalitis.

L. IV Administration Warning: "Crystals in the Kidney & Brain"
* Kidney Damage: Rapid IV infusion can cause reversible crystalline nephropathy (which can
induce neurological toxicity leading to tremors, delirium, and seizures) and interstitial nephritis
due to drug precipitation inside the renal tubules.
* Prevention Hook: Both severe toxicities are prevented by maintaining robust patient hydration
and avoiding rapid intravenous infusion rates.
* Drug Interactions: Probenecid and cimetidine structurally slow its renal clearance, increasing
systemic drug exposure.

& QUICK CLINICAL CHALLENGE FOR ACTIVE RECALL:

1. A patient presents with Bacterial Vaginosis but has severe liver cirrhosis. Which drug choice needs
a major dose reduction?

Answer: Metronidazole (requires heavy hepatic adjustments; Clindamycin can serve as an alternative
but also accumulates in liver failure, whereas it requires no cuts in renal failure).

2. Why is Clindamycin completely useless for managing a brain abscess or bacterial meningitis?
Answer: It completely fails to cross the blood-brain barrier into the CSF (Metronidazole permeates all
tissues cleanly and is indicated for brain abscesses).

3. An IV infusion of Acyclovir is running too rapidly. What physical complication are you placing the
patient's kidneys at risk for?

Answer: Reversible crystalline nephropathy due to active drug precipitation inside renal tubules
(prevented via aggressive hydration).



