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Drugs for Bacterial Pneumonia:
A Tactical Guide

A Review of Key Antibiotic Classes | Pharmacology Lecture 7
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The Bacterial Battlefield: Our Strategic Targets

To defeat bacterial pathogens, we must exploit their vulnerabilities. This guide is organized by
three primary tactical approaches based on the bacterial targets they disrupt.

Y

DNA Synthesis
& Replication :
Cell Wall &
Membrane Integrity
] -
Protein
Synthesis
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B-Lactams (Penicillin & Cephalosporins & Carbapenems & Monobactam ) 

 Vancomycin
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Polmyxins
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Fluroquinolones
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Aminoglycosides 
Macrolides
Tetracycline 
Linozolid


v

\" TACTIC 1: DISRUPTING
DNA SYNTHESIS

Targeting Bacterial Topoisomerases
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The Fluoroquinolones: Precision DNA Strikes

Mechanism of Action Key Agents & Strategic Use
Inhibit bacterial topoisomerase II (DNA Respiratory Fluoroquinolones
gyrase) & topoisomerase IV, blocking Levofloxacin, Gemifloxacin, Gatifloxacin, and
bacterial DNA synthesis. Moxifloxacin (used for ippet/lower respiratory
tract infections).
Spectrum of Activity = ~
Agent-Specific Superiority
o Excellent Gram-negative activity
(Enterobacteriaceae, Pseudomonas, % -: Superior activity against S
Neisseria).& H.Infleunzae & Campylobacter

e Moderate-to-good activity against _
Gram-positive bacteria. “:Mﬂst active

» Active against agents of atypical against :
pneumonia (Mycoplasma, Chlamydia) and

intracellular pathogens (Legionella). . _: Gc-_od activity against
C& Mycobacterium @ _ bacteria.
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Similar to broad-spectrum Penicillins
(Amoxicillin & Ampicillin )
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Similar to 2nd Cephalosporins 
Cefiurxime
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Fluoroquinolones: Collateral Damage & Warnings

Common Adverse Reactions Serious & Specific Reactions

» GI: Nausea, vomiting, diarrhea. « QTc Prolongation: Occurs with Gatifloxacin,

e CNS: Headache, dizziness. Levofloxacin, Gemifloxacin, and Moxifloxacin

be used in patients under 18 years of age.
 Tendonitis & Tendon Rupture: Especially the
Achilles tendon in adults. |
 Photosensitivity: Reported with Lomefloxacin

and Perfloxacin.

/\ Special Alerts
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y: Damages fetal cartilage and impairs skeletal development.
Damages BARCHEABERERSIN, causing AN
: Elevation of liver enzymes 23 times the upper limit of normal [WaTtanis
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All Respiratory Flouroquinolones .
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Polymorphic ventricular tachycardia --> VF
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In most cases its Irreversible 
but its reversible in some cases . (After stopping the drug immediately )

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight
happens Even in patients Receiving Hypoglycemic Drugs
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If ALT upper reference limit is 40U/L 
>120U/L Warrant monitoring .

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight

Noor
Highlight
NON-Allergic ( NON IgE mediated Histamine release ) 
its triggered by UV-light . 

UV light interacts with the drug (or its metabolites) in the skin
Leads to phototoxic reactions (most common)
Causes direct cellular damage, inflammation, and sometimes histamine release which is NOT IgE mediated .
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TACTIC 2: BREACHING THE DEFENSES
Targeting Cell Wall & Membrane Integrity




Vancomycin: The Wall Breaker
Mechanism: Inhibits EEllRNall synthesis.

Therapeutic Uses

IV: Sepsis and endocarditis caused by Methicillin-

resistant Staphylococcus aureus This is its
in
Combination Therapy
<* With Gentamicin for enterococcal endocarditis.

e With Cefotaxime/Ceftriaxone fo

Adverse Effects

/\ [REINERISYREEOHE : nfusion-

related flushing from histamine

release. Mitigated by slowing the

@ Neut'ropema, -& Hypersensitivity
ever

Monitoring
O Peak: 20-40 mg/L

| O Trough: 5-10 mg/L
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Aminoglycoside
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Which is 3rd G. or in combination with Rifampin
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But MSSA is treated with anti-staph agents rather than Vancomycin
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In Penicillin Allergic Patients Only
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Therapeutic concentration monitoring also done for aminoglycosides
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After Administration
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measured Immediately before the next dose
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Aminoglycosides . 

Gentamicin + Vancomycin = Enteroccocal Endocardaitis = High Risk for Otonephrotoxicity
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Polymyxins (Gehstm) The Last Resort

Very Rarely Used

L .""'. ‘
Mechanism, Spectrum & Role ﬁ@ « Spectrum & Role: AGtive against Gfam-negative bacteria.
"".n ¥ " » ‘:::' X - :
N _ _, Proteus, Neisseria.

ﬁ _ s ther“
= _

o Administration: _ tn
= | Q ;

F_@_—--_____--—___-—_—_—_—_—_—_—_—_—_—_—______—_—_—_—_—_-—_@‘

High Toxicity Profile

: “The most nephrotoxic drugs ever used.”

: Hypocalcemia, hypomagnesemia, and hypokalemia.
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Polymyxin E is ( Colistin ) 
Polymyxin B is different
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Can't be treated with them
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Topical/Parenteral here means : inhalation/neublization
not IV not cream .
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Following Renal injury .
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marked Creatine Kinase (from muscles) elevation --> K+ Release --> initial Hyperkalemia & myoglobin release with renal deposition --> tubular obstruction --> acute renal failure .


TACTIC 3: HALTING PRODUCTION

Targeting Bacterial Protein Synthesis
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Three Classes Targeting the Ribosome

This tactical group includes three distinct classes that interfere with the bacterial ribosome to halt protein
production. While their target is the same, their specific mechanisms, uses, and risk profiles differ significantly.

Macrolides \ / Tetracyclines

Aminoglycosides

|

Linezolid
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Four with aminoglycosides which is the only bacteriacidal protein inhibitor . the other three are bacteriostatic .
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Bacteriostatic Inhibitors for Protein Synthesis .

Macrolides & Tetracyclines: The Workhorses

Important notes

Macrolides (Erythromycin, Azithromycin, etc.)

Legionella). Also used for
infections.

Key Adverse Effects
Major epigastric distress, Acute cholestatic hepatitis

(Erythromycin), increased GI motility (EfjRFomycin
_ & Eosinphilia , Rash , Fever due to

allergy

Critical Interaction

Erythromycin is a potent ifiliibitox of CYP3A4

enzymes, increasing concentrations of many other

drugs. This is not seen with Azithromycin.

Tetracyclines (Doxycycline, Tigecycline, etc.)

Role

o for Itypu:a] Pneumﬂﬂlﬂ Brﬂad'SpECtmm

put t a firstline therapy for typical infections.

Key Adverse Effects

Photosensitivity, GI distress, Superinfections
(Pseudomonas, Candida, etc.), Vestibular reactions
(dizziness, vertigo). & Liver Kidney & Local Toxicity

CRITICAL WARNING

Contraindicated in _
years. Causes deposition in

leadmg to fluorescence, discoloration,
enamel dysplasia, and
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Clarithromycin
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Drug of choice for Corynebacterial infections : ( Diptheria , Sepsis , Erythrasma )
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Atypical CAP caused by ( Mycoplasma , Legionella & Pneumococcus )
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Respiratory  , ocular , neonatal , genital
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1- Alternative to penicillin :
in patients with streptococcal or pneumococcal and susceptible staphylococcal infections who are allergic to penicillins . 
----------------------------------------
When Staphylococcus is described as susceptible to penicillin, this 
means that the strain does not produce penicillinase; however, in clinical practice, such strains are uncommon and resistance is 
usually assumed, since most Staphylococcus species produce 
penicillinase. Therefore, staphylococcal infections are treated empirically with anti-staphylococcal antibiotics rather than penicillin
----------------------------------------
2- not First-line agents for Typical Pneumonia ,Pharyngitis , Soft tissue & Skin infections because of ( Emergence of Resistance against them ) 
-----------------------------------------
3-Ligonnaires Disease
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Leads to Discontinuation of the drug by the patients
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Intrahepatic obstruction to bile flow. -->Fever & Jaundice its a type of hypersensitvty reaction
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by Erthromycin Estolate
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We Can use it as a good effect ( using the drug for other  purpose ) :
-----------------------------------------
Metoclopramide is a prokinetic agent used for nausea and vomiting in adults 
by enhancing forward GI motility, but it is avoided in children 
because it causes extrapyramidal side effects (abnormal muscle 
tone).
------------------------------------------
Erythromycin can be used instead as a prokinetic in children ; however, 
tolerance develops and its effect decreases with continuous use
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including theophylline, methyprednisolone, 
cyclosporine, oral anticoagulants and CCBs and digoxin
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Menocycline
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Newest agent . 
More Effective but More Toxic
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1-Active against many gram positive and gram negative bacteria, including 
anaerobes, rickettsiae, chlamydiae, mycoplasma, L forms, and amebae.
But its NOT a First-line . 
------------------------------------------------
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Alternative to Macrolides for Atypical Pneumonia if there is any resistance or contraindication
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Not a first-line for typical and Atpical infections
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Can Reach Pseudomembranous Colitis By Clostridium.Difficle
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Highlight
Pseudomonas, Proteus, S.aureus, 
Coliforms, Clostridia and Candida
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Linezolid: The Specialist

Mechanism & Spectrum

» Unique inhibitor of protein synthesisiiiaion.
o Primarily bacteriostatic (Dactericidal for streptococci).
» Active against Gram-positive organisms (Staphylococci, Streptococci, Enterococci).

Clinical Role

Reserved for _Gram-infections.

Used for Vancomycin-resistant S. aureus (JiRSH) and B J@eeii (VRE), Hosocomial
pneumonia, and skin infections.

Adverse Effects Slgmflcant Drug Interaction

- _, _ Weak MAO Inhibition: Risk of hypertensive crisis
e Gastrointestinal upset, headache. or serotomn syndrome when combined with
interacting agents.
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Linezolid is used as a substitute for vancomycin in cases of contraindication or resistance (VRSA)
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In immunocompramised Patients Bactericidal agents are preferred
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And Anaerobic Gram (+) Cocci & Gram (+) Bacilli such as Listeria & Corynbacteria
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By inhibiting MAO, linezolid increases catecholamine 
levels, which may result in hypertension, tachycardia, 
and arrhythmias, and leads to significant interactions 
with MAO-related drugs
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The Arsenal at a Glance

Primary Tactic

Signature Adverse
Effect / Warning

G- incl. Tendon Rupture / QTc
Pseudomonas/Atypicals Prolongation

Key Clinical Use

(Mechanism)

Fluoroquinolones ﬁ Inhibit DNA Synthesis

- ©5 | Inhibit CellWall

amcomyet \/ | Synthesis MRSA

; 75  Disrupt Cell P P et ey :
Polymyxins V| vemtane Multi-drug resistant @ Severe Nephrotoxicity

| | Inhibit Protein | .. CYP3A4Inhibition

Macrolides .@. Synthesis Atypical Pneumonia (Erythro)

: Inhibit Protein Contraindicated in
Tetracyclines 1@ Synthesis Children <8
Linezolid &) g;ﬁiﬁsfi’;“tem Weak MAO Inhibition
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Strategic Imperatives

Know Your Target Know Your Patient Know The Risks
Match the drug’s spectrum to Always consu:ler Be vigilant for class-defining
the patho gen. (e. 8- contraindications like age toxicities (Polymyxm |

1comycin for MRSA neph rotmﬂmty,

Macrﬂhdes as the drug of (Tetracyclines,

Fluoroquinolones) and the cntlcal drug interactions

patient’s immune status. (Erythromycin’s CYP
inhibition, Linezolid’s MAO
inhibition).

choice for Atypicals).

PHARMACOLOGY QUIZ - LECTURE 7
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Resources & Feedback

Feedback

Scan for feedback.

Corrections from Previous Versions

Versions Slide # and Place of Error Before Correction After Correction
VO = V1 Source Serif Pro Regular
V1= V2 Source Serif Pro Regular
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