
Multidrug therapy
- To kill all bacteria, and to prevent resistance

- Example:
    Mycobacterium tuberculosis:
      (isoniazid + rifampin + pyrazinamide +
       ethambutol)
    

one drug help the other 

if we use one drug bacteria can develope resistance 
using multidrugs will delay resistance development which is a benefit of multidrug therapy



Synergism
Degree of killing that is far greater than that achieved by 
either drug alone or the sum of both
Example: Co-trimoxazole (Trimethoprim +
                 sulfamethoxazole)

Antagonism
Degree of killing that is less than that achieved by either 
drug alone

Example: Penicillin + Tetracycline (WHY ?)

1+1>2 
powerfull effect

because penicillin needs an actively dividing cell to work in its cell wall 
while tetracycline inhibite protein synthesis
 bactericidal "penicillin " won't work with a bacteriostatic  "tetracycline"



Antifungal Agents
- Toxic to patients (WHY?)

- Mechanism of action:
     1. Binding cell membrane sterol
         e.g. Nystatin, Amphotericin-B
     2. Interfere with sterol synthesis
         e.g. Clotrimazole, miconazole
     3. Blocking mitosis, or nucleic acid synthesis
         e.g. Griseofulvin, 5-flucytosine

many side effects are observed when antifungal are used to treat a systemic infection

you must be aware about the 
difference between coltimazole 
"antifungal" and cotrimoxazole "anti 
bacterial"

miconazole used for the moouth infections
"gum mouth and tongue"

Mycoheal gel mouth and tungue



Antiprotozoal Agents
- Toxic to human cells (WHY?)

- Mechanism of action
    1. Interfere with DNA and RNA synthesis
        e.g. Chloroquine, pentamidine, quinacrine

    2. Interfere with protozoal metabolism
        e.g. Metronidazole (Flagyl) 

because there is no selective toxicity and they act on human cells so they are harmfull
"selective toxicity is found in antibacterial"

very commonly available in infection

dentists use them in anaerobic bacteria

Chloroquine is antimalaria drug and other can be use for malaria



Antiviral Agents
  - Relatively few agents are available

 - WHY?- see your textbook
 
- Examples:
   • Anti-HIV: Zidovudine  (AZT); 1989
    

used against HIV 

not many antiviral are available
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Drug resistance
- Drug resistant bacteria (Superbugs)

- Superbugs USUALLY  Multidrug Resistant

- Viruses/HIV, Fungi, Protozoa, Helminthes
   (Also, Multidrug Resistant)

- See the Table 

microbes protect themselves by many mechanisms
to develop resistance against antimicrobial

Saba Smadi <sabasmadi808@gmail.com>

Saba Smadi <sabasmadi808@gmail.com>



multidrug resistance microorganisms are found especially in hospitals
because they are exposed to many antibiotics , disinfectants and antiseptics



الجدولمهم جدا الشرح تحت 
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الدكتور أكد على أهمية الجدول🤷♀️

Urinary infection 

Like cephalosporins

It is a pathogenic




MRSE =methicillin-resistant staphylococcus epidermidis 
resistance to penicillin and cyphalosporins
MRSA= methicillin-resistant staphylococcus aureus

*they develpe resistance
 against many drugs
but they are sensitive to 
vancomycin.
*vancomycin is the drug of choice 
for MRSA
*MRSE not agressive as MRSA 
its important in UTI

*VISA : we can overcome its 
action by increasing vancomycin
 dose " intermediate resistance 
to vancomycin

*VIRSA completly resistance so 
we use daptomycinor linezolid"

streptogriamn = daptomycin+ lenezolid
works against VRSA

s.pyogenes :
cause sore throat , tonsilities 
sensitive to penicillin so penicillin is a good choice for treatmeant
some people are allergic to penicilln 
so they use erthromycin buts.pyogenes srarts developing resistance against it

s.pneumonia:
cause pneumonia and other infections
resistance to penicillin and many b lactam 

*streptoccocus  pyogenes and streptoccous pneumonia

What's your alternative to vancomycin?
Daptomycin or lenzezolid or streptogriamn



rare microbes 
multidrug resistance

drug used for TB= rifampin + 
linezoild
many drugs are used to reduce 
resistance علاجها لا تستطيع هذه الادويه ولكن ظهرت سلالات جديده

ازالة الرئه كانت احدى العلاجات المتبعه قديما قبل اكتشاف ال
antibiotics
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Make pneumonia and multiple infection 



Important Resistant Bacteria
    • MRSA, MRSE

    • VISA, VRSA;     What to do?
    • VRE (UTI)
    • P. aeruginosa
    • Clostridium difficile
    • Acinetobacter baumanni
    • Klebsiella pneumonia
    • M. tuberculosis (MDR-TB)
   



for information 
only



Mechanisms of bacterial resistance
   - Lack specific target, e.g. M. pneumoniae
     (no cell wall)
   - Intrinsic resistance: Natural

   - Acquired resistance: Changed/Acquired

   - FOUR mechanisms (See the Table)

   - Resistance Factor (R- Factor); Conjugation
   - MDR Pumps (Transporter/ Efflux Pump)

streptoccocus is naturally resistance to aminoglycosides
like gentamycin and amikacin

 multi  drug resistance pumpالبكتيريا بتطلع الدوا وبتمنع انه يتركز جوا وبالتالي بتمنع تأثيره

drug have to bind with the target 
to make an action 
important Q:
can we use penicillin to kill
M.tuberculosis?
no because penicillin acts on the peptidoglycan
found in the cell wall and this type of microbes
 has no cell wall
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عليها سؤال بالامتحان 

معناها باتجاه الخارج

مهم نعرف انه ال Penicillin ما بأثر فيها لأنه ما عندها cell wall 



IMPORTANT

B lactamase , 
penicillinase

Help in drug expulsion
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Beta-Lactamases
- Beta-lactam antibiotics with Beta-lactam ring
   are affected with these enzymes.
- Two types:
           1. Penicillinases
           2. Cephalosporinases

- Some bacteria produce one or both enzymes



Prevention of Beta-lactamase action
 Combine antibiotics with Inhibitors:
        Examples:
 
        Clavulanic acid + Amoxicillin = Augmentin
 
        Clavulanic Acid + Ticarcillin = Timentin

        Sulbactam + Ampicillin = Unasyn
    
        Tazobactam + Piperacillin = Zosyn

provide protection to B lactam ring

act mainly in GI

some drugs are B lactamase resistance 
such as nafcillin , others need a shiled to protect them 

piperacillin =new generation of penecillins acts mainly on G-ve
"antipseudomonal"

الأسماء التجارية فقط للمعرفة



Strategies against drug resistance
   - Education, Prudent use

   - Proper prescription (most unnecessary)

   - First: Narrow spectrum & inexpensive

   - Complete the full coarse as prescribed

   - No need for prophylactic unless by clinician
   - Good infection control and prevention  

here is a fight between microbes and scientists
humans are losing because of misuse of antibiotics

prudnat = الاستعمال الرشيد
so we have to use antibiotics prudently in order to win the battle

flu مثل وصف بعض الاطباء المضادات الحيوية لل
antiviral ولكن انا هون بحتاج

وصف الادوية الباعظة للمريض مع وجود بديل أرخص 
malepractise =

 antiseptics, disinfectants,sterilization= decrease probability of infection

and decrease antimicrobial agent 

مثل وصف بعض الأطباء المضادات الحيوية لل flu ولكن انا هون بحتاج ال antiviral



 if we use antibiotics in these cases it will worsen the condition
because the normal flora will be killed which provides more space for 
harmful bacteria >> increase it's growth >> antimicrobial resistance



Empiric therapy
To “ guess”; “educated guess”:
 • Pocket chart/Antibiogram (Clinical Microbiology Lab)
 • Allergy history of the patient
 • Age
 • Pregnancy
 • Inpatients 
 • Site of infection, e.g. Brain, bladder, etc.?
 • Drug cross-reaction
 • Toxic side effects
 • Immune status 
 • Cost

some have allergy to penicillin could be lethal

we can't use some drugs for children or old people

can't be given out the hospital

certain drugs are harmful
patients using antilipid drygs can't take some types of antimicrobial drugs

immunocompromised or immunocomptent

it's important to be effective rather than being expensive

قوي المناعة وضعيف المناعة



when some microbes are killed and others 
still viable and can cause disease at the end this leads to develop 
resistance against antibiotics

allergy: 
*chlorophenicol 
cause many side 
effects now it's used 
rarely and stopped 
in many hospitals.
*sterptomycin 
combined with 
gentamycin used to 
treart diarreah in 
childrens could 
cause deafness.

unnecessary use

using tetracyclin for a long time will lead tp overgrowth 
of some yeasts " candida albicans" 
while inhibiting important bacteria >> vaginitis



resistance bacteria will 
multibly and cause disease
e.g pseudomembranous colitis

sesitive bacteria will be killed

resistance bacteria won't be killed

more space for resisitance bateria to grow

لما نستخدم مضادات حيوية اللي باللون الأحمر راح تموت واللي باللون الأخضر راح تتكاثر وتسبب المرض
الأحمر يعني sensitve
والأخضر resistance 

Callitise

bacteria 

Killed






