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الدكتور بالبداية عمل مراجعة ل 23
هسا شو الشي ا/شترك ب* ال penicillins  هو ال البيتا 

lactams ring… طب بهاي العيلة شو ا8يشي ا/ختلفة ب* 
كل drug والثاني هو ال R group لهيك ب?قي اخت?ف ب* 

 penicillins ا8دوية الي من نفس عيلة ال
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Penicillins

Pharmacokinetics
• Routes of administration
- IV, IM only: ampicillin+sulbactam, 

piperacillin+tazobactam, nafcillin, 
oxacillin

- Oral only: Penicillin V, amoxicillin, 
amoxicillin+clavulanic acid, dicloxacillin 

- Depot forms: Procaine penicillin G and 
benzathine penicillin G (IM)

 
*Very few of penicillins taken oral like (اموك"ن)

+خلينا متذكرين انو هاد اسم تجاري بحيث هو عبارة عن 
Amoxicillin +clavulanic

They are slowly absorbed into the circulation and persist at low 
levels over a long time period

Penicillin G 
degrades more 
easily by stomach 
acid and has less 
than 30% 
bioavailability

 its increased acid stability

الدكتور حكى عن 
penicillin v انو هو 

تمام stable  بس 
 not بضل

 completely
absorption +طلعلي 
كثير resistant  ومنو 
 narrow منستنج انو

 spectrum
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Penicillins

Pharmacokinetics
• Absorption
- Most penicillins are incompletely 

absorbed after oral administration
- Empty stomach?
• Distribution
- Good distribution e.g., cross placenta 

(but no teratogenic effect)
- Insufficient penetration to bone or CSF 

(unless inflamed)

 gastric acid بحبوش ال penicillins ال



هل آمن اعطيه للحامل طيب ؟

*they reach the intestine in 
sufficient amounts to affect the 
composition of the intestinal flora.

*Food decreases the absorption of 
all the penicillinaseresistant 
penicillins because as gastric 
emptying time increases, the drugs 
are destroyed by stomach acid.

*Therefore,

they should be taken on an empty 
stomach.

Yes,
هو ال drug choice $نو هو 

بعدي ا2شيمة بس ما بسبب 
تشوهات لدى الجن7 شو 
السبب ؟ الجن7 ما عندو 

transpeptiedas  ال برتبط 
عليه البنسل7 

غالبية ال antibiotic بتتأثر ب موضوع ا'كل مش بس 
 penicillinsالي

 fluidالبنسل) بدخل كل ال
داخل جسمك ،، نيجي من 

البداية :
البنسل) في الحالة العادية 

بكون
non ionized

 molecules يعني بكون
طيب وابن حCل قبل ما 
يفوت دمك اول ما يفوت 

دمك ويتعرض لل ph الدم 
 ionized 7.4 بتحول ل

يعني شايل شحنة (شايل 
شحنة يعني ما بعدي ال 

bbb) والحالة الوحدة الي 
ممكن يعدي ال bbb هو 

الشخص يكون مصاب ب 
meningitis بسسسسس

To improve absorption
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Penicillins

Pharmacokinetics
• Absorption
- Most penicillins are incompletely 

absorbed after oral administration
- Empty stomach?
• Distribution
- Good distribution e.g., cross placenta 

(but no teratogenic effect)
- Insufficient penetration to bone or CSF 

(unless inflamed)

Inflamed meninges are more 
permeable to the

penicillins, resulting in an 
increased ratio of the drug in 
the

CSF compared to the serum
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Penicillins

Pharmacokinetics
• Metabolism
- Insignificant metabolism
- Exceptions?
• Excretion:
- Renal: tubular secretory 

system
- Probenecid is an inhibitor of 

renal tubular excretion of 
penicillin

Most penicillins aren’t metabolite + most of 
penicillins are extracted unchanged in urine 

Anti staphylococcal 

This is due to the fact that 
penicillin molecules are relatively 
small and polar, allowing them to 
be filtered by the kidneys and 
excreted in the urine.

treat urinary tract infections.

glomerular filtration and active tubular transport
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Penicillins

Adverse effects
1. Hypersensitivity: 
- 5-10% percent of patients (simple rash 

to angioedema to anaphylaxis)
- Cross-allergy
- Always inquire about penicillin allergy
2. Diarrhea: 
- Caused by intestinal flora imbalance
- More with extended-spectrum agents

شو السبب انو البنسل' يعتبر in general safe؟
They target specific components of bacterial 

cell walls
 cell wall احنا ماعنا)

,(selective of bacteria فهو
 disrupting their structure and preventing 

bacterial growth....

قال الدكتور خذها قاعدة انو الدوا ال جاي من 
natural substance بكون مربوط مع 

 hypersensitivity,allergies احتمال ظهور
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Penicillins

Adverse effects
3. Nephritis: 
- Methicillin: no longer used because of 

this
4. Neurotoxicity: 
- If injected intrathecally
5. Hematological toxicities
- Decreased coagulation
- Cytopenias
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Quick Revision

• Name a penicillin that is effective against penicillinase-producing S. 
aureus (MSSA)? _________________________

• Name a penicillin that is effective against penicillinase-producing S. 
aureus (MRSA)? _________________________
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Cephalosporins

• β-lactams
• Structurally/functionally 

related to penicillins
• Semisynthetic
• More resistant to certain β-

lactamases

Antibacterial spectrum

kinetics
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Cephalosporins

• Classified into generations:
-first
-second
-third
-fourth
-advanced
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Cephalosporins

Antibacterial spectrum
• First-generation cephalosporins:
- penicillin G substitutes
- They cover MSSA (resistant to 

penicillinase) but not MRSA

Cefazolin
Cephalexin
cefadroxil

*Not MRSA

هل بزبط يكونو substitute  في حالة ال  
penicillin allergy؟

Yes ,
بس ممكن يكون في عنا حساسية ل7ثن4 بس 

بنسبة قليلة جدا ب4 3%-5%حكينا اسمها 
Cross allergy 

ENT stands for Ear, Nose, and Throat
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Cephalosporins

Antibacterial spectrum
• Second-generation cephalosporins:
- Wider gram-negative spectrum: H. 
influenzae, Klebsiella, Proteus, Moraxella 
catarrhalis, and some Neisseria species

Cefotetan
Cefuroxime
Cefoxitin
Cefprozil
Non are first line
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Cephalosporins

Antibacterial spectrum
• Third-generation cephalosporins:
- Greater activity against gram-negative bacilli 

(broad-spectrum)
- Drugs of choice for the treatment of meningitis
- Must be used with caution “collateral damage”

Ceftriaxone
Cefotaxime
Ceftazidime
Cefdinir

*

*only ceftazidimeCeftriaxone and cefotaxime → the drugs 
of choice for treatment of pneumonia and 
meningitis.

activity against pseudomonas aeruginosa

يجب استخدامه بحذر  بسبب"ا,ضرار الجانبية"

empirical treatment

They have increased 
risk of super 
infection



They have increased risk of super infection
:super infection طيب نتذكر شو هو ال

Superinfection refers to a secondary infection that occurs on top of an existing infection or during the course of treatment for 
another infection. It happens when the normal balance of microorganisms in the body is disrupted, allowing opportunistic 
pathogens to thrive and cause additional infections. Superinfections can result from antibiotic use, weakened immune 
system, or invasive medical procedures. 

from the book →cephalosporins must be used with caution, as they are associated 
with significant "collateral damage," including the induction of antimicrobial 
resistance and development of Clostridium difficile infection.

Pseudomembranous colitis 

 diarrhea and colitis (an inflammation of the colon).

يسبب الغشاء الزائف تغيرات في طبقة القولون، حيث يترافق ذلك مع ا>فرازات ا9خاطية والتقرحات التي تتكون على سطح 
اTمعاء. تعتبر البكتيريا ا9عروفة باسم Clostridium difficile العامل اTكثر شيوعًا ا9سبب للتهاب القولون الزائف.
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Cephalosporins

Antibacterial spectrum
• Fourth-generation 

cephalosporins:
- Broad-spectrum
- Active against strep and staph 

species (not MRSA)
- Active against aerobic gram-

negative species including P. 
aeruginosa

Cefepime

Antibacterial spectrum
• Advanced-generation 

cephalosporins:
- Broad-spectrum
- Only β-lactam that is active against 

MRSA
- Indicated for complicated skin 

MRSA infections and pneumonia
- How about pseudomonas? ESBL?
- What are the limitations for using 

ceftaroline?

Ceftaroline

empirical treatment

The twice-daily dosing regimen also limits use outside of an 
institutional setting.

Ceftazidime
Cefepime

Ceftaroline is primarily administered through intravenous (IV) infusion, limiting its 
use to hospital or healthcare settings. There is currently no oral form available.
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Cephalosporins
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Quick Exercise

Which of the following cell wall synthesis inhibitors is effective against 
MRSA?
-amoxicillin
-ampicillin
-amoxicillin/clavulanate
-cefazolin
-cephalexin
-ceftriaxone
-cefepime
-ceftaroline advanced generation
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Cephalosporins

Mechanisms of resistance
• Similar to penicillins
Susceptible to
Penicillinases (staph)
Extended spectrum beta-
lactamase ESBL (E.coli, Klebsiella)

ESBL
a group of plasmid-
mediated, diverse, 
complex and rapidly 
evolving enzymes which 
share the ability to 
hydrolyze third-generation 
cephalosporins and 
aztreonam

Rawat et al, 2010

شو ال target  حقهم ؟نفس البنسل! 
 Penicillin binding proteins 

cell wall و كيف بقتلو البكتيريا عن طريق ال

Extended Spectrum Beta-Lactamases (ESBLs) are enzymes 
produced by certain bacteria, particularly Escherichia coli 
(E.coli) and Klebsiella species. These enzymes have the 
ability to break down and deactivate a broad range of beta-
lactam antibiotics, which includes penicillins, 
cephalosporins, and monobactams.
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Cephalosporins

Pharmacokinetics
• Administration:
- Poor oral absorption, mostly given IV, IM
• Distribution:
- To CSF:  ceftriaxone and cefotaxime are 
effective in the treatment of neonatal 
meningitis caused by H. Infuenzae
-cefazolin can penetrate bone
• Elimination:
-Renal tubular secretion (except ceftriaxone, 
eliminated in bile)

Cefixime is the exception in the third generation 
cephalosporin class that can be given orally. It is 
available as an oral tablet or suspension

used for infections in bone

Most of cephalosporins do not undergo 
hepatic metabolism so they execrated 
unchanged in the urine. (very good to 
patients of hepatic failure)

.ceftriaxone, which is excreted through the bile 
into the feces and, therefore, is frequently 
employed in patients with renal insufficiency

ا=علومة من الكتاب ما ذكرها الدكتور بس اغلب اسئلة الدكتور كيسز ف 
ممكن ننسأل عنها عادي .. لو عندي

ا@ريض عندو مشاكل بالكلى يفضل ما اعطيه ادوية بتم التخلص منها عن 
طريق الكلى ف بستخدم السيتفرياكسون، النو الجسم بتخلص منو بطريقة 

Nتعتمد على الكلى .
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Cephalosporins

Adverse effects
• Hypersensitivity (cross-reactivity 

with penicillin)
• Highest rate of allergic cross-

sensitivity with penicillin→1st 
generation

• Remember: broad-spectrum 
antibiotics are associated with 
superinfections

يعني واحد عندو penicillin, allergy ما في 
داعي تعطيه first generation /نو في 

chance يكون عندو حساسية منو 

As we said even if the drug is safe the side effects may 
occur.

Cephalosporins and penicillin are related to each other in 
structure and function so if the patient has an allergy from 
penicillin, he might have allergy from cephalosporins. 
-superinfections→ mainly with 3 rd , 4 th and advanced 
cephalosporins → because of their broad spectrum 
activity → they may kill the normal flora allowing the 
growth of pathogenic bacteria , example (Clostridium 
difficile ) → cause pseudomembranous Colitis.
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Other β-Lactams


