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Chemotherapeutic Spectra

A. Narrow-spectrum antibiotics: acting only on a single or a
limited group of microorganisms e.g., Isoniazid is active only

against mycobacteria tubercvulosis

B. Extended-spectrum antibiotics: antibiotics that are effective
against gram—positive organisms and also against a Significant

number of gram-negative bacteria e. g. Ampicillin

C. Broad—spectrum antibiotics: affect a wide variety of microbial
species and can alter the nature of the normal bacterial flora and

precipitate a superinfection of an organism such as Clostridium

dyfﬁ'cile ex., 7?3trac/vc]1'ne anddﬂuoroquinolones




°® Chemotherapeutic agent = antimicrobial =antibiotic

* SPECTRUM mean what type of m.o can be killed by this
drug (type mean genus of G+\-)

enus (i Jo (%a specious (e AL (54 V) andiy Lo sl o
8 P

?L‘; Jiy
*® E.x:it is against staphylococeus means its against the entire

staphylococcus (not only one specious,but hole genus ) (&=
taphyl t only P ,but hole g )

Jadity

1 -staphylococcus aureus (found in skin)
2-staphylococcus Endocarditis(found in endocardium in heart)

3-staphylococcus epidermins (found also in skin
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disease

e E.x:E.coli is located normally in GIT but if it is trnsported to

the urine will make urinary tract infection
® [nformation about E.coli:
1-Very important in GIT digestion
2-Produce vit K and D

® So normal flora is already available in our body+its not

harmful ,,,,can not cause any effect
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# A.narrow spectrum: A

e Effective against one type Tsometimes one specious ,¢.x:isoniazid can just

only treat mycobacteria tuberculosis
° E.X:antipseudomonas aeruginosa is narrow
* B.extended spectrum:
* Effective against one genus
* Can be extended against a group of G+ or G-

all coccus are G+ except Neisseria gonorrhoeae G-: &8> & Aa glactt o

* C.broad spectrum :
® Effective against G+ + G- + our m.o(normal flora)
Azdl o) 5 jlia il ¢ g Sl LSl JS Calatly g ey Ay @
s B normal flora J) dadia 2018 Ul 43y Llle 2L e 8] Hla S AV e
harmful m.o pellh 2w 7 b (ol agilSa
43 53) Gl aladiu) 3 normal flora O 23 clostridium difficle :JGa o

diarrhea s
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IS clear Jamy B 7 5 jba v dlas Ji8y 43 Jis Broad spectrum  ®
duration of treatment (& 4 53} Sligy ASaSl) Aatay g

® That’s Why the duration of treatment not less than 5 days and
not more than 14 days

® In sever infection like OSTEOMYELITIS (infection in bone
marrow) maybe it will be 21 days (3 weeks)

broad spectrum K9 3@5 (3. L“,,J\ da glaall®
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Determinants of Rational frequency of
Dosing

3. Concentration—dependent killing:

® antimicrobial show a significant increase in the rate of bacterial
killing as the concentration of antibiotic increases from 4 to 64
fold the MIC of the drug for the infecting organism, e.g.,
aminoglycosides,

* Given by by a once-a-day bolus infusion (30 min) achieves high
peak levels,

2. Time—dependent killing:
® The effectis directly proportional to the percentage of TIME the

concentration of the antibiotic at the site of infection is ABOVE

the MIC. , e.g., B-lactams AND macrolides, clindamycin

® Theretore, continuous (24 hours) infusions can be utilized to

achieve prolonged time above the MIC and kill more bacteria
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constant conecentration )—‘-”—‘ ‘ﬂ:@ 1-“‘:“J LGJ‘ d—m 9
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* (It the concen less than it it will be subtherapeutic and if more will

be toxic,so it should be constant )
o Aty 4y 931 (98 Ldie & 5 o Calidy antibiotics & aasll Lua o
* 1- conecntration dependent killing :
® increase in concen mmmm=p increase in killing rate
zVo e Slal B3 1) MIC @58 Sl (550 s saclally kel da il (ST e
aa elicly Lol ¢ 5 clile &saty o L oSl J8 8 o S
O3l Alllaall MIC JV 358 Le o (Finiall nidalialls € lgpuay oS o
(Lla 2 ) 3G 3Y)

* E.x:aminoglycoside ,when u give it ,must monitor to ensure that

concen is more than MIC
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“Time Dependant vs. Conc dependent”

*Time above MIC
«AUC 5 4 MIC
*AUIC

*AUC above MIC
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® Aminoglycoside is given once daily with highly dose in bolus
infusion ( § 5 (5 3 == (&) to ensure achieving high concen

° Aminoglycoside is only given [V(no orally)

Y 5 high cocen (hel Fagr s 58 i gl agr o 5Ss La Ul cligld o
poleom shang elsalls el kidney I ranat IS

® One dose regimen can protect the kidney

frequency J e S dose (o Osp @
e 2-Time dependent killing :
MIC 358 )53l 35S 8 JAS) a3 ) il gl) aS Ul g Sl e adiny (90 o

Jsbal & Jailail o sl DA 5 e (e S Ly AL ey 1 sall Jany (58 @
MIC (34 <8

dose JI (= S frequency g 02 @
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Determinants of Rational

frequency of Dosing
3. Postantibiotic effect (PAE)

® is a persistent suppression of microbial growth that occurs
after levels of antibiotic have fallen below the MIC

® Antimicrobial drugs exhibiting a long PAE (for example,
aminoglycosides and fluoroquinolones) often require only
one dose per day, particularly against gram-negative

bacteria.
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* 3. Postantibiotic effect (PAE)

5 08 i LSl O Ly 40 g g5l 3 5 sl o
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Because of both its concen dependent and postantibiotic effect

a5 g MIC) (368 Jaidy ¢ J g9 ¢haiy Jualia aladiigal gria S




Pharmacokinetic/Pharmacodynamic Profiles of Antimicrobials

Time>MIC
time-dependent activity

] I\
Penicillins
Cephalosporins
Macrolides
Clindamycin
Optimal profile:

Free serum antibiotic level

exceeds

MIC for at least 40-50%
of dosing interval

MIC

AUC/MIC
concentration-dependent activity

a -
[N

Quinolones
Aminoglycosides
Azithromycin
Ketolides
Optimal profile:
Free serum AUC/MIC ratio at least:
25-30 for Strep. or other

gram-positive bacteria, and 125 for
aerobic gram-negative bacilli




Principles of antibiotic use
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Source: Ran ila-Dandan, Laurence L. Brunton: Goodmen
and Gilman's Manual of Pharmacology and Therapeutcs,
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Prophylactic Use Of Antibiotics

® Certain clinical situations, such as dental procedures and
surgeries, require the use of antibiotics for the prevention

rather than for the treatment of infections

Pretreatment may prevent

Pretreatment may prevent
streptococcal infections in
patients with a history of
rheumatic heart disease.
Patients may require
years of treatment.
undergoing dental

extractions who have

Treatment prior to most
| surgical procedures can
decrease the incidence of
: infection afterwards.
; Effective prophyl axis is i
devices, such as artificial ; directed :gail:nsfthe most O
y : likely organism, not
seeding of the prosthesis. eradication of every

implanted prosthetic
heartvalves, prevents
potential pathogen.

among individuals who
are in close contact
with infected patients.

Pretreating of patients
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¢ aplaat Sy e Santibiotic g_;L”U Ay il canda S el Y e
(criteria for selection ) WA julaa Liie Ual o
-antibiotic JUA! (Aal julaa o) alaal 4 Lic o
* 1)Prophylactic (@@J)
* E.x:an elderly person have a heart problem and have a mitral

valve (replacement valve =la alaa £ )1 3) and want to do
tooth extraction

Jie antibiotic 4skel a )Y tooth extraction 4lee! s Ll Ja
penicillin for whole day in order to protect from staphylococcus
(Sue Jat g Qlall L) e Jain uSAAstaphylcoocus LS~y oY
oAl i j2e d—@ lall aplafall Aadally il ga  lendocarditis

el (plill )y oS agadans o Y
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pneumonia (s el Al Jaziy JEY) (il gua yy @

>l a b 3 il 8 _paipost operative dalanl) 22y HlaS da) jadly @
s ) (pa haliial 5 (yay yall

Because there is no sign or symptoms, this is to prevent the infection

in the area of surgery

® Then prophylactic happen before the symptoms and there is no

sign . But there is indicators that based on we give the antibiotics




# * 2)AND 3) Preemptive and Empric
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detected by blood +infection Gaie juay il Ld o
But we don’t have any clinical symptoms o
postive qmmm Tb Jl Gl y Th J pand dae (addi Jha o
preemptive dalany Ul Lalins 4aple 5yl (yal ol (gl paic Lo (K1
To prevent symptoms

JA s Ll Y daddl Jgath la g postive Tb is inactive Tb Lulaal
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symptoms $3& +postive = all gdie oy Shaal g8 empiric J) Ll
sdie JI L Sl cylture CGlee il g 15 ) shalls ella) (i je s 5 JUe
allail Al 3 WS ~) ) e AS) S Jeny gd e g cuda piiaall Letiay
& gt (s yall g culture J) Aagis
empirical depending on your knowledge dabast ~|
1 Sl LSl @ g5 o pml ad (g saally (S oSa 0 B oke g8 Siay
<l 18 areal pneumonia s¥ie (a Gliay Lol &l pa o ol S il
- empirically can contain streptococcus pneumonia 9l 8 ey
csaj‘ \jﬂ\ JJAJ}

o 4)Definitive

® Very accurate

zeall o) gall Hlias W L ,uSall ¢ 639 andll daii (o el Le 2ag ooy (gla
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Mechanisms of Resistance

* 1)Enzymatic inactivation: Generating enzymes that
inactivate the antibiotic (beta lactamase) :

1) B-lactamases (“penicillinases”) that hydrolytically inactivate the B-lactam
ring of penicillins, cephalosporins, and related drugs;

2) acetyltransterases: inactivating chloramphenicol or aminoglycosides;
3) esterases that hydrolyze macrolides
* 2)Changing structure of target site (beta lactams —
change in penicillin-binding protein)
* 3)Preventing cellular accumulation of antibiotics by

altering outer membrane proteins or using efflux pumps

Gram negatives possess an outer membrane and cytoplasmic membrane

preventing passage of abx through porins

* 4)Changing the metabolic pathway that is being
blocked

-
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° 1)Enzymatic Inactivation +2)Changing structure of
target site :

e Sulfonamide act on tetrahyrofolices enzyme >>bacteria

make different enzyme structure + maybe change pathway

° 3)Preventing cellular accumulation of antibiotics:

L\).\.\S.\ﬂ L@ALL\.\ 1) sz\ ‘\A}JY‘ % Chndornycm d.\A ‘\_\.\&A ‘\.Jj.l\ Lﬁ ®
do efflux ) 1l ) sall Fusal jualy resistance 4ale CuilS A
Ledisad Ul pand yuan s ) sad Jay 42idi 5 (pumping




Drug toxicity

A. Hypersensitivity

* Hypersensitivity or immune reactions to antimicrobial drugs or their metabolic
products frequently occur. For example, the penicillins, can cause serious

hypersensitivity problems, ranging from urticaria (hives) to anaphylactic
B. Direct toxicity

° High serum levels of certain antibiotics may cause toxicity by directly ffecting
cellular processes in the host. For example, aminoglycosides can cause

ototoxicity
C. Superinfections

° broad—spectrum antimicrobials can lead to alterations of the normal microbial

flora of the upper respiratory, oral, intestinal, and genitourinary tracts,

permitting the overgrowth of opportunistic organisms, especially fungi
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* A. Hypersensitivity

allergic to certain drugs or family of laaie 6 Wb jiS e
drugs

® Cross allergic:occurs when u r for example allergic for
penicillin ,so u will be allergic any B lactam drug because

they r same structure
e C. Superinfections
® Jtis general character for all broad spectrum drugs

® Most important symptom is sever diarrhea

... direct toxicity 2 a8 ) Ll general lg iz 3 5] a8 )L o
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D Jie diiza 4y 93 Aaliie ST gl @
® Vancomycin + aminoglycoside can cause ototoxicity and
nephrotoxicity that’s why we have certain condition to use
them,,,for example in pneumonia patient that is resistance
for everthing except aminoglycoside and he have sever
infection so u need to give him this drugs but u need to keep

monitoring him




Dr. Laila M. Matalqah

Assistant professor in Therapeutic

and clinical pharmacology
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e CELLWALL INHIBITORS is the most important antibiotic

because :
® 1)the safest
® 2)cover huge range of m.o(G+,G-,..)
® 3)bactericidial
® 4)time-dependent killing
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Summary of antimicrobial agents affecting cell wall
synthesis

Agents affecting

the cell wall B-lactamase
1 I 1 inhibitors
B-lactam antibiotics Other antibiotics .
— Bacitracin | Tazobactam
- Vancomycin
— Daptomycin
| | | |
Penicillins Cephalosporins Carbapenems Monobactams
B . Ertapenem
Amoxicillin E Imipenemlcilapstatin* l- Aztreonam
i Ampicillin Meropenem
- Dicloxacillin : I 1
~ Indanyl carbenicillin : : : :
. Methicillin 1st generation | |2nd generation| (3rd generation| |4th generation
- Nafcillin Cefadroxil C - .
i efaclor - f Cefepime
g Oxacillin Cefazolin Ceforozil 3 CC?.d.'“"' P
- Penicillin G - P elxime
el Cephalexin Cefuroxime - Cefotaxime
i Penicillin v Cefoxitin |- Ceftazidime
= Piperacillin | Ceftibuten
— Ticarcillin | Ceftizoxime
|_Ceftriaxone

K (according to Lippincott’s Pharmacology, 2009)




J (i 2 )Y Ao gaaadll s, ALAS 4 0D dale ka0 @
LAt e aaly )5S Ly UL B-lactam
* 1)Have B-lactam ring 2)same MOA 3)almost same structure
<<<<But they differ in spectrum
(cell wall inhibitor )A&da sll (&3 aadie other antibiotic J) W e
B-lactam ring a2ic L N




’ # enzyme (s® B-lactamase inhibitors 4c sasal 4l Lua. N
e A Sl A1 W 5 ety D Gl 530 & 0 5S0 Lelad Jay inhibitors
el JaSya b J) (A3l Lelae (a8 51 45 50V g b J) aida L (e adls
) Ll We* (potentiating effect 2=0+1 Ualaa (8 jhia Jalaiy & i)
antibacterial J_szie
6 8 J srda Ligdatl Dlis penicillins ¢ e ledalas jaaiy Ol e Jeliv o

: oshig s o adlay el sall At g Guesl

extended spectrum < narrow spectrum glga @

broad spectrum il extended spectrum clgd @

e.x:amoxicillin which is extended spectrum when combined with @

clavulanic acid become amoclan which is broad spectrum

Amoclan=amoxicillin+clavulanic acid ®

&Y R for pencillin Jpaii g skl g;‘ LSl age S il o
chia Jand as 5l L L penicillinase )& maly

) gall A L:J\-mé B-lactam ring aS3 Ll Jactamase 4ads gF** o




Cell Wall Inhibitors

* [3-Lactam Antibiotics
® Penicillins
® Cephalosporins
® Carbapenems
® Monobactams
® Other Antibiotics
® Vancomycin
® Daptomycin
® 3-Lactamase Inhibitors

Clavulanic acid, Sulbactam, Tazobactam

-
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B-Lactam Antibiotics : Contain a beta-lactam

ring

0/

B-lactamring — /N

Penicillin

Cephalosporin

COOH

CH,

COOH

LSS Al S LealiE L) Jaay o b i Lead cimia JAJS aall e dxdad Caxd g Ll A8 4 yadll el 48

penicillin J
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B-Lactam Antibiotics: Penicillins

®* Mechanism of action (for all of them,not only
penicillin)
® Inhibit the last step of bacterial cell wall synthesis
(transpeptidation or cross-linkage), THEN Cell lysis

® Many mechanism and pathways??

1. Inactivate penicillin-binding proteins (PBPS) Some
PBPs catalyze transpeptidase and interfere the cross-linkages

between peptidoglycan chains
2. Inhibition of transpeptidase:

3. Production of autolysins: degradative enzymes
® Most effective when bacterial cells are dividing

® Note: they are 1nactive against organisms lack cell wall
structure, such as mycobacteria, protozoa, fungi, and
viruses,mycoplasma.

/




Al hasi o W cell wall aia (8 Aa jo JALMOA adac 44y 5k o
Le ¢l gall W ) glasi a3 PBP saal a3l 8 peptidoglycan oy
(R sSig aedal ) aiay JUIL L Lot PRP binding sites & (>
cell wall
® PBP:enzyme catalyse peptidase (making cross linkage between
peptidoglycan chains in order to make cell wall)and its member of
transpeptidase group
® penicillin is similar to the ending of peptidoglycan chains so, it
binds with PBP = no cross linkage = defected cell wall have
spores and holes = cell lysis(killing)

® 90% of the of cell wall inhibitors do this MOA

-Lactamase
drug it fors

™~
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* 3.Autolysin is enzyme that hydrolyze itselt so,bacteria

starts killing itself
® Just 10% of cell wall inhibitors do this MOA

® Alterations in some of these PBPs provide the organism
with resistance to the penicillins. [Note: Methicillin
resistant Staphylococcus aureus (MRSA) are because of

such an alteration.




Penicillins

® Range from Very narrow spectrum to very broad spectrum
depend on their ability to cross the bacterial peptidoglycan cell
wall to reach the PBPs

® Factors : the size, charge, and hydrophobicity of the particular
B-lactam antibiotic.

° Gram—negative micro organisms have an outer lipopolysaccharide

membrane (envelope) acts s barrier to the water-soluble penicillins

but some have porins to permit transmembrane entry?

® The [B-lactams are BACTERICIDAL

 The [3-lactams are “time-dependent” killers




Penicillins Classification

1. Natural penicillins
® Penicillin G (I.V) , Penicillin V (oral)

2.  Extended-spectrum penicillins (Aminopenicillins)
*  Ampicillin, Amoxicillin
Aminopenicillins daul Hlua 8 amino group dde Lidcn o
semisynthetic (&2 3

3. Antistaphylococcal penicillins

Oxacillin, Dicloxacillin, Nafcillin

4. Antipseudomonal penicillins:

-

Ticarcillin, Piperacillin,




1. Natural penicillins

® obtained from fermentations of the mold Penicillium

cbr/VSOLgen um.

o Spectrum: gram—positive and gram—negative cocci and gram-

positive bacilli

® Penicillins are susceptible to inactivation by [3-lactamases

(penicillinases).
¢ Penicillin G: Available IM, IV
* Long-acting forms (IM) : * Penicillin G = given IV
o PenicillinV = given GI (Oral)

1-Procaine PenG (12 hrs)
2-Benzathine PenG (4 weeks)

* Penicillin V: Orally is more acid-stable
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PNEUMOCOCCAL PNEUMONIA

@® Streptococcus pneumoniae
is a major cause of bacterial
pneumonia in all age groups.

Streptococcus pneumoniae®
Streptococcus pyogenas
Streptococcus viridans group

#Rasistant strains are
increasingly seen

Gram (+) bacilli

Bacillus anthracis
Corynebacterium diphtheriae

Gram (-) cocci

GONORRHEA

[ @ Silver nitrate drops in the eyes prevent
gonococcal ophthalmia in newborns.

A\

@® Penicillinase-producing strains are
treated using ceftriaxone, with
azithromycin or spectinomycin as a back

G

Typical therapeutic applications of penicillin G.

-

® Infection often occursin an Nelsserla gonorrhoeae
institutional setting in individuals Neisserla meningitidis
who are ill from other causes. Gram () rods
® Resistance to penicillin G has Anaerobic organisms
greatly increased worldwide Clostridium perfringens SYPHILIS
due to mutationsin one or more . : ;
of the bacterial penicillin- Spirochetes ® A contaglous venereal disease that
binding proteins. Treponema pallidum (syphilis) prog y Y .
. Ireponema pertenue (yaws) @ A single treatment with penicillin is cur:
Mycoplasma for primary and secondary syphilis. No
Chlamydia antibiotic resistance has been reported
Other
Figure 38.4
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Staphylococcus,streptococcus,neisseri < =G+ Léé-\ Ll o

gonorrhea

e Neisseria gonorrhea is G- coccus and diplococcus

¢ GONORRHEA and SYPHILIS are sexual transmitted

diseases

* when the mother has GORORRHEA (it is vaginal
infection) ,it can cause eye infection(gonoccoal opthalmia)
for her baby while delivery so,we give Silver nitrate as eye

drops for newborns in postdelivery to prevent it
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2. Extended-spectrum penicillins
(Aminopenicillins)
* Ampicillin and Amoxicillin: I.V and Orally
® Spectrum: same like Penicillin G but more against gram-
negative bacilli.
Listeria monocytogenes
Enterococcus
Dental Prophylaxis .
Integral in H. pylori
® Amoxicillin is better tolerated orally

® These extended-spectrum agents are also widely used in the
treatment of respiratory infections, and amoxicillin is employed
prophylactically by dentists in high—risk patients for the

prevention of bacterial endocarditis.
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# * Endocarditis can be treated with penicillin,but amoxicillin

is better

¢ Formulation;

with a 3-lactamase inhibitor, such as clavulanic acid or
sulbactam,protects amoxicillin or ampicillin, respectively, from
enzymatic hydrolysis and extends their antimicrobial spectra.
For example, without the [3-lactamase inhibitor, MSSA is

resistant to ampicﬂlin and amoxicillin.




3. Antistaphylococcal penicillins

-narrow spectrum

1)Nafcillin, 2)Oxacillin, and 3)Dicloxacillin are

penicillinase—resistant penicillins.

Their use is restricted to the treatment of infections caused
by penicillinase-producing staphylococci, including
methicillin sensitive S. aureus (MSSA)

4) Methicillin withdrawn from market because of

interstitial nephritis +neurotoxicity

MRSA is currently a source of serious community and

nosocomial (hospital-acquired)




e MRSA :methicillin resistance S.aureus

* 4)Used only for lab tests to determine if these drugs are
effective against the sample or not(MSSA or MRSA) ,we

don’t use methicillin for treatment

° Antistaphylococcal penicillins are not affected by
penicillinase (their B lactam ring isn't effected)




4. Antipseudomonal penicillins

o Piperacillin Carbenicillin Ticarcillin active

against Pseudomonas .Aeruginosa and gram-negative bacilli

® They re effective against many gram-negative bacilli, but not

against Klebsiella because of its constitutive penicillinase.

® Formulation of ticarcillin or piperacﬂlin with clavulanic acid or
tazobactam, respectively, extends the antimicrobial spectrum of

these antibiotics to include penicillinase—producing organisms
® These agents are available in parenteral formulations only.
® Formulation of ticarcillin or piperacillin with clavulanic acid or

tazobactam, respectively, extends the antimicrobial spectrum of these

antibiotics to include penicillinase—producing organisms




A. Antimicrobial spectrum
of ampicillin

Gram (+) cocci

Enterococci
Gram (+) bacilli

Listerla monocytogenes

laram (—) coocl

Escherichia coll

Haemophilus Influenzae
Proteus mirabilis
Salmonella typhl

Anaerablc organisms
Spirocnates
Mycoplasma
Lhlamydia

Lther

} B. Antimicrobial spectrum of
ticarcillin and piperacillin

Earam (4 Coccl
aram (+4 acii

Earam (—) SOco|

Gram (-) rods
Enterobacter species

Escherichla coll

Proteus mirabilis

Proteus (Indole positive)

Haemophilus Influenzae

Pseudomonas aeruginosa
(aram [—) rods

or Qanisms

Anaerchic
Spirochotes
Mycoplazsma
':-l'll A [T :!I a

Other




e RULE:
can be given orally & clavulanic acid &= &) 52 ) Blala 131 o

can not be given tazobactam,sulbactam g= ¢! 3 (5! Lilals 13)- e
orally (IV) €&

® (Given IV
e Not for G+

THE END

DONE BY :MUSTAFA TAWAHA § AYAH
OBEIDAT




it you come by any mistake,
please kindly report it to
shaghaftbatch@gmail.com



