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Chemotherapy] is the use of chemical agents (either synthetic or natural) to destroy
infective agents (microorganisms’ i.e bacteria, fungus and viruses, protozoa, and
helminthes) and to inhibit the growth of malignant or cancerous cells
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“ “Antimicrobi are chemical agents (synthetic/natural) used to treat bacterial, fungal and

viral infections. Antibiotics: are substances produced by various species of
microorganisms (bacteria,fungi, actinomycetes) that suppress the growth of other

~ microorganisms. Aptimicrobial drug exhibits selective toxicity. l.e. the drug is harmful to
~ the parasite without being harmful to the host. ‘ |
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When derived from living organism, they are termed antibiotics
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% The most imp thing that these drugs should do no harm to the
host cell.

* (Highly selectivity. drugs against M.O cdther than human cells)
* From where did this selectivity of these drugs come??77

* The ability to injure or kill an invading microorganism without
% harming the cells of the host.

~*» The biochemical differences that exist between
microorganisms and human beings.
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@ According to the CAUSTIVE AGENTS (The type of organism)
against which they are active.
(bacteria, virus, fungi) "either (antibacterial, antiviral, antitungal & so on)

Iassification of antimicrobial agents

ccording to their structure (Macrolides, Aminoglycosides, Tetracyclines)
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Chloramphenicol | clindamycin & macrolides

' Bacitracin
Tetracyclines & aminoglycosides

Inhibition of nucleic acid synthesis
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* Quinolones
* Rifampin

Chioramphenico!
Ireplogramins

Cell Membrane

Tetracyciinegs

~Inhibition of folic acid synthesis Aminoglycosides

Pmtem Synthesis
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Sulfonamiges & trimethoprim

4+ According to the Spectrum of activity

Spectrum the range of microorganisms that a drug is effective against.

(

1. Narrow spectrum antibiotic: active against single or limited group of
M.O. (Isoniazid)

2. Extended spectrum : is one that, as a result of chemical modification,
affects additional types of bacteria, usually those that are gram-
negative. active against types of bacteria G- & G+.

( Ampicillin)

3 Broad spectrum: active against a wide variety of microbial species.
(Tetracyclines, quinolones, Chloramphenicol).
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| Isoniazid: A narrow-spectrum |
antimicrobial drug

Tetracycline: A broad-spectrum
antimicrobial drug

Rickettsiae

Ampicitlin: An extended-
Spectrum antimicrobial drug
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Actinonyces
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i Escharichia coli

Sl - semophilus influenzae
Protewus mirabilis
Saimonoilla typhi
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5. By their actlor@/

1. Bacteriostatic drugs 9 Bactenmdal druos

They a"esﬁ'gh' b'tl (Stt%%so?ciﬁz notkill _yills the bacteria that are rapidly
lbtéct:?eengarowt b - dividing or multiplying.

-more preferable in pts who have
low immunity. (HIV patients,
cancer patients, taking
- steroids)
_E_X_ SE 26 :

Given to pts who have good immunity.
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Sulphonamides, *Varicomycin ,B-lactams;’ Jas

| , macrolides,
cn?féﬁ-?f&',ﬁ” (;Tﬁg?fﬁi'}?fﬁwl | Aminoglycosides, Rifampicin
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Sometimes (not a rule) when you combine two of these
- bacteriostatic in one drugs, the new drugwil become.
bactericidal.
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EXAMIPLES:

EXAMPLES:

Chioramphaenicol A runOOly COSINES
Erythromycin et~ lAaCiarns
clingamycin VancomiyCcin
Sultonamides 1IN ONEe s
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Selection of
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i- Making the diagnosis : | fetion N rsfI s adibasti

| v/ To be sure that the patient is suffering from an bacterial infection.«#» O Ak o8 ph ...;rch}:-aaﬁ')ﬂg::
| v Know the site of infection( GI,RT,UT) dose )2, Byt e viral fubecki

v Take the required specimen from the pétfé%(%food’ | CS‘:,r’frﬁid <tfaam urine ,ear swap, vaginal

discharge) —p semstt fw"'f‘) Fest .
' v |dentify the organism.

| 2-Remove the pathological barrier t cure, _ ,
(abscess ,obstruction). —p fiJ“jf,r: 5\,14{!_‘@1-(:2% AR
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| 3-Select the best drug :So that it reach siteof infection in the therapeutic conc.

| > Drug properties: PK,Tl.
| » Optimum dose & frequency
| » the most appropriate route of administration

4 The cost of therapy.

5-Patient factors:

Immune system.
Renal dysfunction.
Hepatic dysfunction.
Poor perfusion.
Age.

Pregnancy.

| actation.
Concomitant medication.
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- /deally, the antimicrobial agent used to treat an infection
is selected afferthe organism has been identified and its

drug susceptibility established.
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_+ However, in the critically ill patient, such a delay could
prove fatal, and immediate empiric therapy is indicated.
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| Empiric therapy: is treating the patient without knowing the
causative organisms & their sensitivity test.

* Immediate administration of the drug prior to identification of

pacteria and sensitivity test.(or the specimens is obtained but lab
result not available)

- Definitive therapy :

R — — —

treating exactly the causative agent depending on its sensitivity test
(done after receiving the results of test)

- Prophylactic therapy:

Used drugs to prevent an infection rather than to treat , to maintain
health and prevent the spread of disease.
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 1.To prevention of opportunistic infection

<+ In bowel surgery to prevent peritonitis

< In dental manipulation to prevent bacterial endocarditis in patients
with abnormal heart valves.
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Prelr taling 7 patven's

Pretraatment may prevent
streptococcal infections in
patiants with 2 history of
meumatic hoart disease.
Patients may raquime

years of traatment.

mvlmgr-ru;m-md
antractions who have
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reatment prior to mont
urgical procedures can
facrease the incderce of
rfection afterwards.
Hective prophylases 1
liracted 2gainst the mos!

ikely organism, not
s s an nb sugru

tuberculosis or meningitis

among individuals who

are m close contact
with infected patiens.

3- To prevent infection or disease : ‘
» lo prevent recurrent UTIl: Co-Trimoxazole twice per week |

|

» to prevent Rheumatic fever: young man who is having
recurrent tonsillitis, we start giving him a monthly interval

long acting y Benzathine genlcnlm to prevent the acute
streptococcal infection from coming back.



1.  To delay or avoid the developmenf of resistance. .
(EX. Tuberculosis)

2. 10 broaden the §pectrum)of activity. (Mixed infection , severe unknown

infection,)—pﬂ_};ﬂ}?‘| ‘(,.'---1 (< ) 2o 2o lata] ¢
3. To obtain potenﬁéTi’Sﬁ‘(g'W}Fg&;ﬂ%%ﬁg_p kA b2 QL_Z’, F=
0,8 -B_-Iac:tams and aminoglycosides in endocarditis. Penicillin +
Aminoglycosides
2 separate IV bolus injection ,with time interval to avoid interaction.
- Co-trimoxazole.
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Disadvantages of drugs combination

| - | . '
. Concomitant administration of a second agent is usually
| hacteriostatic and may interfere with the action of the first drug that

is bactericidal - epracqciin S\ o o
o CALC T W\ -
2. Suppression of normal flora, so give higher chance for
| opportunistic infection (superinfection)— o =y P’:__ salk

3. Increased incidence of gdverse roactions: © Vishu call ﬁ,&\f&m\
4. Highly cost _lq\t_gﬁjf(_é? 2 AN




Antibiotics Combination
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oSynergistic: Effects of the two
combination together multiply their therapeutic

effect or one agent enhances the action of

another normally inactive against the target

organlsm (for t“‘deple amint OC Iy 0sides WrH.i l
penlmllim S
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Additive: Effects of the two agents summate

(for example, ciprofloxacin and metronidazole to
treat aerobic and anaerobnc gut flora).
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Antagonistic: Two agents interfere with each
other (for example, tetracyclines and penicillin

cannot be administered concurrently because of
their chelation to one another).
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' Problems with antimicrobial agents—

1. Drug resistance. (the major problem )waéﬂ( C)l_ét gﬁsd{«ﬁ et L_,L_;
\ resisjeanet) | 7

gf the maximal level of that antibiotic that can be tolerated by the host does not ha
acterial growth).
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« Limitation of drug resistance:

1. Ensure that the indication, dose, duration are appropriate.
2. Restrict use of drug combination to appropriate situations(TB).

2. Drug-drug interaction
3. Adverse effects.




3 Adverse effects

a. Hypersensitivity; (not dose related)

~ esg Penicillin, cephalosporin.
b. Toxic effect (dose related)

High serum levels of certai ibioti ,. -
toxicity / Organ toxicity ain antibiotics may cause Direct

e.g. Aminoglycosides (ototoxicity)
- Chloran?phenicol (Aplastic anemia)
c. Superinfections: (clostridium difficile-colitis) —

alterations of the growth of normal flora of intestin itouri
fracte ReSpiratorg rsdodr estine, genitourinary

Appearance of a ' | hi ' e -
(rﬁﬁltiply 16 01 8 ge.w infection while treating an original infection 1{
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" How Effective is an Antibiotic . Vo c— > e

~ Concentration Dependent Killing
; ANTIMICROBIALAGENTS

- Efficacy determined by magnitude of e
~ serum concentration above MIC

O MO Concentration-dependent
e ¥ - r
0.g.. aminoglycosides

" Time Dependent Killing(¢ =n<* i«
Efficacy determined by duration o o _
time that serum concentrations P e,k
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How Effective is an Antibiotic
+ Post-antibiotic effect (PAE):

phenomenon of continued bacterial killing

even though serum concentrations have
tallen below the minimum inhibitory
concentration (MIC). . e

-Examples: Aminoglycosides and

&
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Fluoroquinolones. -y -



