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Effect of The Site of Infection on Therapy: The 
Blood–Brain Barrier

1. Lipid solubility of the drug: 
-Lipid-soluble drugs e.g., chloramphenicol and metronidazole
-low-lipid-soluble drugs: e.g., penicillin
-meningitis 
2. Molecular weight of the drug: 
-low molecular weight more ability to cross the BBB
3. Protein binding of the drug: 
-amount of free (unbound) drug not the total amount of drug
4. …….
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Patient Factors

1. Immune system:
- host defense system must ultimately eliminate the invading 

organisms. 
- factors influencing immunocompetence: alcoholism, diabetes, HIV 

infection, malnutrition, autoimmune diseases, pregnancy, advanced 
age, immunosuppressive drugs. 

2. Renal dysfunction
3. Hepatic dysfunction
4. Poor perfusion

* Antibiotics helps in killing bacteria but 
immune system does the main killing function 

having a normal immune response

advanced age can affect a patient’s 
immunocompetence, as can 
immunosuppressive drugs. High doses 
of bactericidal agents or longer courses 
of treatment may be required to 
eliminate infective organisms in these 
individuals.



ما ننسى انو ال kidney  بتعمل دور كثير مهم في ال elimination (الشخص الطبيعي في جرعة معينة بتضل 
بالجسم وبنخلص منها بعد وقت محدد بس الي عندو مشاكل ما بقدر اعطيه نفس الجرعة Gنو ما منتخلص منو بنفس 

rate ،ممكن يقلب تراكمو ل G، toxicityزم اكون حريص)

 Some of antibiotics make kidney عتبار انوGا Yخلي عندك بع
damage ،يعني لو عنا مريض بعمل Dialysis وال بيست antibiotics  بعمل 

 G هل بنفع اعطيه ؟اكيد  kidney damage

 dug delivery وهي ال  important concept in pharmacokinetics بحكي عن
 complications مش رح تعمل poor perfusion عندو  target organطب لو ال،، main way هو ال bloody ؟ال way of distribution نو شو هي ال=

sureeeeeeeee؟ in antibiotics treatment
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Patient Factors
5. Age
6. Pregnancy
7. Risk factors for multidrug-resistant organisms:
- prior antimicrobial therapy in the preceding 90 

days
- hospitalization for greater than 2 days within the 

preceding 90 days
- current hospitalization exceeding 5 days
- high frequency of resistance in the community 

or local hospital unit (assessed using hospital 
antibiograms)

- immunosuppressive diseases and/or therapies
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Geographic factors 
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يعن ممكن يكون عند المريضة كل شي تمام بس تطلع حامل فا خطة العلاج اكيد رح تختلف 
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Cost of Therapy: Is It Important?

Relative cost of some drugs used for the 
treatment of Staphylococcus aureus.
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1)choice the most potent
2) the most bacteria specific antibiotic based on type of bacteria
3) the most suited of the patient factors 
4)the cheapest
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Determinants Of Rational Dosing

A. Concentration-dependent killing
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As you increase the dose of antibiotics you expect more bacterial kill 
بالتالي الموضوع معتمد على concentration
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The best choice: once or twice per day with single high safety concentration doses 
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Determinants Of Rational Dosing

B. Time-dependent (concentration-
independent) killing
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❖ If the concentration of the antibiotic is increased, a limit of response will be reached (so increasing the concentration will not further increase the killing of thebacteria).

❖ In these antibiotics, the important factor to determine the efﬁcacy of the drug and how many times do you give the dose to the patient is TIME.

❖ These drugs depends on the time that the drug is available in the plasma above the minimal inhibitory concentration ( MIC ).

❖ These drugs are given more frequently (multiple doses in the day) in order to maintain the drug concentration in the plasma above the minimal inhibitory concentration for 50% - 60% of the time.
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The period of time when the concentration is higher than MIC which should be for 50%-60% of treatment 
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Determinants Of Rational Dosing

C. Postantibiotic effect = 
persistent suppression of 
microbial growth that 
occurs after levels of 
antibiotic have fallen 
below the MIC
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اغلب الادوية بس يدخلو في مرحلة ال metabolism or excretion  ب وقف تأثيرها ولكن بعض ال antibiotic  بضل تأثيرها و still killing bacteria 

iPad 9
حتى لو طلع من الsystem والblood لسا الو تأثير +  ال duration تاعتو اطول مشان هيك هو غالبا    concentration depended ، هاد برضوا يعزز فكرة انه يعطي one height dose 
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Chemotherapeutic Spectra
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تابع لفوق لو سألتك مين احسن ال concentration dependent or time dependent مين بتختار؟ فش واحد احسن من الثاني كل  واحد شكل بدك تعرف تتعامل معاهم  
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مافي antibiotic cover every single type of bacteria 
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Chemotherapeutic Spectra

• Narrow-spectrum antibiotics: 
Chemotherapeutic agents acting 
only on a single or a limited group 
of microorganisms.
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**ال advantage الي الو انو بأثر على نوع واحد من البكتريا فما بطلعلو resistant 
+ ما بأثر على ال normal flora بالجسم 
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Mycobacterium tuberculosis
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Chemotherapeutic Spectra

• Extended-spectrum antibiotics: 
antibiotics that are modified to be 
effective against gram-positive 
organisms and also against a 
significant number of gram-
negative bacteria
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Chemotherapeutic Spectra

• Broad-spectrum antibiotics: 
antibiotic that acts on both gram-
positive and gram-negative 
bacteria
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مش انو بشتغل على الكل لاااا، بشتغل على  wide range 
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*risk of multi drug resistant 
*kill the normal flora 

iPad 9

iPad 9

iPad 9

iPad 9

iPad 9

iPad 9

iPad 9

iPad 9

iPad 9
هسا لو خيرتك مين احسن تستخدم one antibiotic  ولا multiple antibiotics ؟
الافضل انو نستخدم واحد حتى  اقلل من ال risk of resistance  +بكون قللت من adverse of effects لو استخدمت ادوية متعددة 
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Combinations of Antimicrobial Agents

A. Advantages of drug combinations: 
- synergism: 
• Combination is more effective than 

either of the drugs used separately.
- Unknown origin/empirical
- Organisms with variable sensitivity 

B. Disadvantages of drug combinations:
- Interference in the mode of action: 

bacteriostatic + bactericidal
- selection pressure/antimicrobial 

resistance
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Give the chance of bacteria resistance to develop 
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Prophylactic Use Of Antibiotics
“Prevention not treatment”
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في عنا rule وهي اني اعطي ال antibiotic  بس يصير في infection من بكتيريا
،،ولكن بقدر اعطيه للوقاية في بعض الحالات

iPad 9
بس تخلع سنك عند الدكتور شو اول شي بتطلبو analgesic drug +الدكتور لازم يوصفلك antibiotic 
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Complications Of Antibiotic Therapy 
A. Hypersensitivity
-ranges from mild skin rash to life-threatening anaphylaxis

Urticaria
Drug: penicillin

Red man syndrome
Drug: vancomycin

Steven-Johnson syndrome
Drug: penicillins, sulfa drugs
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الي بكون عندو حساسية من مضاد معين مستحيل ارجع اعطي اياه 
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Complications Of Antibiotic Therapy 
B. Direct Toxicity
C. Superinfections:
- mainly with broad-spectrum agents
- Overgrowth of opportunistic organisms
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يعني انت عم بتعالج مريض باستخدام ال antibiotic  بس بالغلط عم بتضيف infection  ،كيف يعني ؟
نرجع للbroad spectrum و بتعالج واحد عندو pneumonia باستخدام broad،هو good بس احنا حكينا انو ال borad
(doesn’t only infect the pathogenic bacteria ممكن كمان يخرب ال normal flora) 
فهون انت بتكون قتلت ال beneficial bacteria وخليت منها ال harmful والي هي بتعمل resistant 
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Sites Of Antimicrobial Actions 
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