Athar Baitch

Lecture: 31

Done By : Toleen Alkasaiji




Macrolides and Ketolides

Bolh have very similar Struchwe and mechanism of achon.
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the chemiaal Stuchure of the drug
is lmporloM in Know;rg the medhanism of adion,

f Medhaniam of resistance. » allergies and. cross of allergies.

Macrolides and Ketolides

the me#.ylakdform

LeameAzithromycin ZITHROMAX
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o eri’fhr;mnmm*ﬁ;,,danthromycm BIAXIN
s nd .7 Erythromycin virious
characlorises Hhe class. " > s

i\? Telithromycin KETEK
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H OH |
Erythromycin Telithromycin
the first idenbified. macrolide . has a slightly difference In the Shuchure

the use of the erythromycin
has been largely replaced. by the. azitromyain
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The main mechanism of ackion like the other protein Synthesis inhibiers.

Macro

Mechanism of action

- bind jrreversibly to a site on the
50S subunit of the bacterial

ides and Keto

ides

Erythromycin
and cfindamycin
bind to the 508
subunit, thus
inhibiting
translocation.

ri b OSO m e =t ) Erythromycin
op e . the inhil:ijrionof%g Jrfanslocaﬁon,oF the Gruwing amino acd o, ??d .
e = Inhibit translocation step e he #sie & he P iy
ofﬂgpmiejnsyrﬁ&sis ‘ _ '
in the baderia. . . . the intibition of the grawing pephde from the Translocation
" Interfere with transpeptidation sse c e i o e rel G 60
in the  Shc-
- Binding site identical/near that of
clindamycin or chloramphenicol o< %
Site of binding as the maarolides of
near each other- mENA

v . .
she breoking of the bond bekween the guing peplide and

the RO and Hhen the formalion of a newly bond behwesn the
growing Peplide ard. the. hewly coming amino add.-
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Macrolides and Ketolides

Antibacterial spectrum

-bacteriostatic (can be —cidal at high doses) e erien fies o beier
* Erythromycin

-similar spectrum to penicillin G

e :
" s the best alfernalive fo penicillin G- is the

-used in cases of penicillin allergy erpromcn
* Clarithromycin o #zenyn
-similar to erythromycin « o= e==e

-effective against intracellular pathogens, e.g. Chlamydia, Legionella, H.
PYIOFi @tC... iy s ooz ol e st
the microorganism that-

is involved in the pathegenesis
of the peptic uker disease - usually is Hreated in combination of
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Macrolides and Ketolides

Antibacterial spectrum

. . one fered. d .
* Azithromycin &5 iones &T%;mspmmm‘m.

-less active against staph and strep species
-more active against RTl due to H. influenzae or M.catarrhalis
-increasing S. pneumonia resistance

e main cause community
oquired preumonia. infeckion -
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Clinical Spectrum of M

acrolides

CORYNEBACTERIUM
DIPHTHERIAE

® Erythromycinor peniciffin is used
to eliminate the carrier state.

Streptococcus pyogenes
Streptococcus pneumoniae
Gram (+) bacilli

Gram (—) coccei

LEGIONNAIRES DISEASE
(LEGIONELLOSIS)

@ Undiagnosed and asymptomatic
infections are common.

@ Fluoroquinolones or azithromycin
are preferred therapeutic
options.

Moraxella catarrhalls
Nelsserla gonorrhoeae

Gram (—) rods

Bordetella pertussis
Campylobacter |ejunl
Haemophllus Influenzae

Leglonella pneumophlla

MYCOPLASMA PNEUMONIA

® Called “atypical” pneumonia / wallihg pretumonia.
because causative mycoplasma
ascape isolation by standard
bacteriologic techniques.

common in Yowg adulis -

® Azithromycinor doxycycline are

Mycoplasma

CHLAMYDIAL INFECTIONS

® Azithromycin or doxycyciine are
preferred therapeutic options.

Chlamydia
Chlamydia psittacl
Chlamydlatrachomatis

Mycobacterlum avium
complex

preferred therapeutic options.
HMAC
caused by an
MYCOBACTERIUM AVIUM COMPLEX opporbunishc
® Azithromycinin combination migroonganism -
with rifampin and ethambutof is
preferred treatment of MAC i} doesiid affeck
infections. eapte with healthy and. fundional-
® Once-weekly azithromycin is immune System-
used as MAC prophylaxis in % immunoCompromised. paients ase
patients with AIDS. more Suscipible to get infeded.
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Macrolides and Ketolides

to cres the cell membrane and. Texch the. ribosomal complex
fey el e Hhe Crophasm’

Mechanisms of resistance
1) the inability of the organism to take up the antibiotic

2) the presence of efflux pumyps o s renbee o epriie inpunpig e enibcic e
3) adecreased affinity of the 50S ribosomal subunit for the antibiotic s‘;;—%fﬁﬂf@:}ie
of the macrolices -

4) the presence of plasmid- associated erythromycin esterasehs in
ey can deave or hydrolyse

gram-negative organisms the maolides especall +he

erghromyan -
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not stable in the 9a5h~:c
environment ,, it loses

get hydrolysised -

Macrolides and Ketolides

. . [ Doesnot
Pharmacokinetics pentiate
. . . hey ave well absorbed. from the gashwintesinal Hoc- 9
« Administration
oral (enteric-coated tablets for erythro)
iy Erythro and azithro are available [V % e == o —
etabolites o
* Distribution ecythiomycin and
azithromycin
a r in bile
-distribute well in body fluids except CSF e | 1 oy cipis
like the prostatic flud RBB ond dont comimk %?::*:“ cosled
* Elimination i s ol for s s to in the CUS- Cre bl o
. . Qarithromycin
-hepatic metabolism apsr
-Inhibit CYP450 system (drug-drug Adithromycin
: : arithromycin
interactions) sebaignan
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Macrolides and Ketolides

ifs quaikble in 3-4
tablets in the @urse.
Pharmacokinetics Erythro- |Clarithro- | Azithro- |Telithro-
. . . mycin  |mycin mycin  |mycin
[ J
Administration =T " " " "
- oral (enteric-coated tablets for erythro) absorption
- Erythro and azithro are available IV %575 | Half-life 2 3.5 >40 | 10
ond elimination (hOUfS) m‘";f:i,gdﬁ le F:Drzq,:gs bvzym
 Distribution ke he i
o _ . Conversion
-distribute well in body fluids except CSF toan active | No Yes No Yes
e . . cerbain drgs Hewmmhﬁm&bn&.|Tjetaﬂ3(“|te
 Elimination el whnteroe | he bepalc mekaolin B2 ——
ey Mmelbolsed e | envert the odve | Parcant B o
i} i i kot v Neviens | P aninane | eretion G h
hepatic metabolism ol omariel o adive | o, b%%in el 15 EQ whe i 19 13
-Inhibit ~ CYP450  system  (drug-drug “™t ~ / |
interactions)
they are heavily
metabalisal, in the. fiver and o exeaeled.
by bile and. feces -
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Macrolides and Ketolides

Drug-drug

interactions

* Inhibit hepatic
metabolism of a
number of drugs

12/24/2020

,:f,}' get | Atorvastatin
on moiiion | Carbamazepine
i e hepak P | € yclosporine
eS| Simvastatin
Theophyliine
if it was gi\:en%uéi% the Valproate
e e Warfarin

erheomycin wil inhibit Fhe mefablish
of the uwaifrin 5 and the concentraifon

of it will inoese in dhe Plasma. pad i wil
accumale in e pasma leding to Plesding.

Protease inhibitors

°<mm |i|||||

Metabolites

Serum

concentration
increases

Erythromycin
Clarithromycin
Telithromycin

they an inhibit the CY
hatis responsble for the

s @ Problem bamuse there
are drygs that have o novow therapudic
indey.

Pyso System in the liver
melabolism of many drugs -
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Macrolides and Ketolides

. . oge nausea > boating »diarmheo. -
* Gastric distress and motility . . s o I .‘l

wese _high doses of erythromycin cause smooth ffis .

In e patients has mtiple BYETS O

muscle contraction and bowel movement. ™o e
Could this be helpful? &gmams o b minet e e s | o,

Gl disturbance

Adverse effects \ 4 , J'I

% cholestatic . % Diabefic patients have S5bemic nmpa’rhy 5 injury In mony nerves Induding i )
Joundace that . L c nerves. of fhe autonomic DS ok i Smmooth muscies linin : B, Jaundice
occxs more with® Ja u nd ice ﬁ%ﬂﬁimm M oIT, le:ieng o the deoliyed mﬁwr e gf‘k“’:‘;::s""%% U " A
ervhrmyan- the sorum levels of billrubin wHCH in. moting fhe Soek ark
 Ototoxicity ™ “"""“""*" bk 0 e dicle
* Hepatotoxicity \'4 o
-contraindicated in patients with hepatic ,) )(‘R ototoxicity
dysfunction "/
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Fidaxomicin
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Fidaxomicin

similar to the mivlides buk isndamicrolide -

 Structure: macrocyclic, similar to macrolides
(esponsible for the. transcription of DA +o mRIA .

* MOA: acts on the o subunit of RNA polymerase = disruption of
bacterial transcription 9@ protein synthesis “* ="

 Very narrow-spectrum: gram-positive aerobes/anaerobes

* Poorly absorbed (remains in Gl tract), primarily used for C. difficile
. . locally for psaudomembrancous coliti's
infections

» Cross-resistance with other antibiotics is rare. Why? &

of action.
beause they have q

* Cross-allergy with macrolides s she t miovides.

* Adverse effects: nausea, vomiting, abdominal pain
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Chloramphenicol

IS a famous drug +hat icit nowadays widely used.-

%15 on important eample
of a drug fhot inhibils +he
profein Synthesis in boderio. and. has low

Sekchive foxaty to haderia. -
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Chloramphenicol

Chioramphenico! inhibits
peptidyl transferase.

* Broad-spectrum
aquinst erfain Hpes of baderia. -

* Mainly —static (but can be —cidal)

.. . . . whenuses at highdoses 5 i+ may afed
e Limited use due to high toxicity ‘e umn (rammalinn pocis,
ol in the

* MOA: reversibly to the bacterial 50S cis o tore mormote:
ribosomal subunit and inhibits peptidyl

| : inhibils Hhe Hanspepticaion -
m’ﬁﬁh‘ﬁ{e transferase reaction "* pept
ackon of fhe : | | .
mg@%%- Given IV: can be secreted in breast milk s astision.

mRNA

£ Chioram-
phenicof

Peptidyi
transferase

Contraindicated in breastfeeding mothers
+ pregnant women - A
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Chloramphenicol

Adverse effects

due to damage in e funCHon of He bone mamow and being anable fo produce WBCs -

* Aplastic anemia, hemolytic anemia ﬁegg@ggggg’gme

in case of G6PD deficiency blcdsha
may odwr ¢38days od.

&iﬁ*zosgsGray baby Syndrome especially in neorotes -

-accumulation of the drug due to

underdeveloped liver/kidney
: leading o respirerior Failure . .
functions afioosclar faile the hepatic metabolism
sele (oSS - deveiopel Enaugh to b
-can cause death f> Mebabolise Manyd

* Drug-drug interactions
-inhibits liver enzymes

“
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Critical Thinking Question

P

Since chloramphenicol is toxic due to its targeting of the mammalian
protein synthesis ... which type of ribosomes in mammalian cells will be
most susceptible to inhibition by chloramphenicol? And why?
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Clindamycin

12/24/2020 Copyright © 2018 Wolters Kluwer * All Rights Reserved \:J Wolters Kluwer



Clindamycin

in the mechanism of adkion-
medanism of resiskance.

* MOA: same as erythromycin .. ... v, e

* Effective against gram-positive bacteria:
staph INCLUDING MRSA

° Oral and IV and. fopically like creme .
Severe

 Adverse effects: skin rash, diarrhea
associated with pseudomembranous
colitis caused by overgrowth of C.

diffcile

- Treated with  vancomycin  or
metronidazole
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Oxazolidinones
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* Developed to treat

Linezolid

similar fo the spectrum of Hhe
van@mydin -

resistant gram-

positive organisms, such as MRSA (not

bacteremia. Why?),

VRE, resistant

mycobacterium and penicillin-resistant
. bemuse its a badenpshdic drug s and usually if the URSA uses
StreptOCOCCi tucioonia hen ue meter o we cidial dugs.

* MOA: binds to the bacterial 23S
ribosomal RNA of the 50S sub-unit,
thereby inhibiting the formation of the

70S initiation complex

* Bacteriostatic (-cidal against strep)

12/24/2020
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Enterococcus faecalis
{including vancomycin-resistant strains)

Enterococcus faecium
(including vancomycin-resistant strains)

Staphylococcus epidermidis
{(including methicillin-resistant strains)

Staphylococcus aureus
{(including methicillin-resistant strains)

Staphylococcus haemolyticus

Streptococcus pneumoniae
(including penidllin-resistant strains)

Viridans group streptococci

Gram (+) bacilli

Corynebacterium spedes
Listeria monocytogenes

Gram (=) cocci

Anaerobic organisms
Clostridium perfringens
op S

l’l' Avs

VY
~ 1
A4

amydia
Mycobacterium tuberculosis

ram (=) I
5
; b

.4
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Linezolid

 Main clinical uses: Treatment of drug-
resistant gram-positive organisms

e.g., alternative to daptomycin for VRE

* Pharmacokinetics: oxidized in the liver

into two
excreted in urine

 Adverse

inactive

effects:

metabolites =2

Gl upset,

thrombocytopenia, serotonin syndrome,
peripheral neuropathy (with prolonged

use) more Hon 3B days of use -
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Enterococcus faecalis
{including vancomycin-resistant strains)

Enterococcus faecium
{including vancomycin-resistant strains)

Staphylococcus epidermidis
{including methicillin-resistant strains)

Staphylococcus aureus
{including methicillin-resistant strains)

Staphylococcus haemolyticus

Streptococcus pneumoniae
{including penidillin-resistant strains)

Viridans group streptococci

Gram (+) bacilli

Corynebacterium species
Listeria monocytogenes

Gram (=) coccl

Gram (=) rods
Anaerobic organisms

Clostridium perfringens
Spirochetes

v Ay

Chl 1
Mycobacterium tuberculosis
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