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Classes of Antibacterial Agents

B-Lactams
Penicillins
Cephalosporins
Carbapenem
Aminoglycosides
Glycopeptides
Oxazolidinones
Quinolones

« Sulfamethoxazole/Trimethoprim

Clindamycin
Metronidazole
Tigecycline

Colistin

Minocycline
Daptomycin
Echinocandins(#1=))
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Classification of Antibiotics

Cell wall synthesis

Cycloserine }
Vancamycin, Teichoplanin Cell wall
Bacitracin
Penicilling ?\
Cephalosporing
Moﬁabact[;ms DNA Gyrase Quinilones
Carbapenems J DNA-directed RNA polymeras
DNA
Rifampin
Folic acid Protein synthesis
metabolism (508 inhibitors)

Erythromycin (Macrolides)
Chloramphenicol
Clindamycin

Trimethoprim
Sulfonamides

Protein synthesis
(305 Inhibitors)

Tetracycline
Spectinomycin

Streptomycin
Gentamicin, Tobramycin
(aminoglycosides)

Amikacin

PABA

Cell Membrane

Polymyxins Chloramphenicol
Transacetylase



Sesyhei Hatam antiotis it natural keon

» B-Lactams

Penicillins -

Cephalosporins .
Monobactams.

Carbapenem

"1

jgaPenicillins
IRl Cephalosporins

000
Carbapenems
Cebdospors el

\
\

Catpenems (mpene) Monobatans camona)



Penicillins

« Natural Penicillin Ureidopenici”ins
— Agueous penicillin G _ Piperacillin
— Benzathine penicillin G
* Penicillinase-resistant

Penicillin + B -lactamase

peniCi”inS Inhibitors
— Oxacillin — Amoxicillin/clavulanate
— Dicloxacillin — Ampicillin/sulbactam

»  Aminopenicillin — Piperacillin/tazobactam
— Ampicillin — cefoperazone-/sulbactam
— Amoxicillin — Ceftazidime/avibactam

— Ceftolozane-tazobactam
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Penicillins

% 3. Frd]mre £E2 ¢ Natural penicillin
: s s « Agueous penicillin G (benzylpenicillin)
L #
~ v = AR 7] ‘" « Benzathine penicillin G

(bactericidal) A 7 Streptococci ~ Pneumococci
- Meningococci -
Natural pen|C|II|n Leptospira ~ Treponemes -

' ieilli Actinomyces
Am!nopenlc:lllm Anaerobes, e.g. Fusobacteria
Antistaphylococcal Peptococci
penicillin BlTE® Al e (A7 -

Ani g | % ’i% @A TR )
ntipseudaomona W w4 d M (seizure)

penicillin 254 1+ (nephritis)
n ;%% 1+ (hemolytic anemia)
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* Penicillinase-resistant . Aminopenicillins -

PCN Ampicillin, Amoxicillin
(Antistaphylococcal » Active against enterococci,
PCN) H. influenzae(beta-

lactamase (-)), E. coli,

Oxacillin (IV) — Prostaphyllin Proteus mirabilis

Dicloxacillin (PO) Salmonella spp., Shigella
. Staphyloccoccal infections — spp. Anaerobes (B.
OSSA, OSSE fragilis *7 )
Fm: TR S A K2 s o Oral absorption rate: 50%
NG X FHaB YR vSs. 90%
T RBERE » Indication:
« Side effects: neutropenia, — Acute otitis media

hepatitis, diarrhea — Acute sinusitis



Antipseudomonal penicillin

Ureidopenicillins

« Piperacillin

7% Pseudomonas %
Indole-positive Proteus

:I: 707k Pseudomonas aeruginosa

¥ aminoglycoside & & & * 3 4o %
— Not good effect to E.coll

— Activity against streptococcl, enterococci,
anaerobes
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Beta-lactamase inhibitors

Clavulanate, Sulbactam,
Tazobactam,avibactam

« + amoxicillin, ampicillin,
piperacillin,cefaperazone,

e O il g ceftazidime

AR E 4 28-lactamase (LE REKRSR

BYE4 E08-lactan P TARIAEF B I Augmentln, Unasyn,
3 Tazocin,brosym,zavicefta

« Mechanisms of action

* Not penetrate BBB

o Effective to OSSA, H.
Influenzae, M. catarrhalis,
B. fragilis

Gj —— - |cffective to bacteria

bR Y &AM ¥ I"z amase 2MHER

B lactamaseifip HIT SRR th ose p rOd uce Am p C B
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Amp C B-lactamase

* Inducible and derepressed
(constitutive)
 Gene is located in
chromosome of bacteria
Including:
Enterobacter cloacae
Serratia marcescens
Citrobacter freundiii
Acinitobacter baumannii
Pseudomonas aeruginosa
Morganella morganii
Proteus vulgaris

Inducible: ] 5 Amp C 5B-
lactamase® 7 7 1n vitro
AR MR T RS, 7T *
piperacillin 7o 3 MR 4
Bacteremia or pneumonia:
freatment with 4th generation
Cephalosporins,

carbapenem ,aminoglycoside,
guinolone

Derepressed: treatment with
4th generation
Cephalosporins,carbapenem,
aminoglycoside, quinolone
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ESBL (extended spectrum B-lactamase)

« TEM-3,SHV-2,0XA,CTX-M & ¥ £ £ F]4|
2016# 3 more than 150 types

* Mainaly in Enterobacteriaceae spp..

« —Escherichia col

« —Klebsiella spp.
* —Proteus mirabilis

« —Salmonella spp
- - ESBL- K. p : 26%
o - ESBL- E. coli : 23%

« Treatment recommendation: 3£ % ¢ & 4L #

X/

cephamycin , £ & g % * Carbapenem



Cephalosporins

Loosely grouped into "generations” based
on their spectrum of activities

5 generations
Inhibit bacterial cell wall synthesis

All cephalosporins ineffective to
enterococci

14



1st generation Cephalosporins

» Cefazolin (1-2 g IV/IM g8h)

» cephradine (1-2 g IV/IM gq4—6h)
Indication:

 staphylococcl, streptococci

e community-acquired Escherichia col,
Klebsiella, and Proteus species

IR (F S AR E SR MR o iy
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2nd generation cephalosporins

2 groups: true cephalosporin, synthetic
cephamycins

e Cefamandole, cefuroxime,

 Enhanced gram-negative activities,
maintaining gram-positive activities

e Cefoxitin, cefmetazole: more anaerobic
activities

16



3rd generation Cephalosporins

Most gram-negative .
organisms

Nosocomial infections
Cefotaxime( # #f &= )
Ceftriaxone(* % # & & ) ©

Ceftazidime-- against
P.aeruginosa

Ceftriaxone: Salmonlosis &
gonorrhea

Ceftriaxone & cefotaxime:
PRSP,S.pyogens ,N.meningitis

Anti-pseudomonas:

Ceftazidime & Cefoperazone:

¥ 5% T ew WR ¢ but
Cefoperazone Poor penetration to
BBB

17



3rd generation Cephalosporins

Flomoxef: ¢ moxalactam jgi*tm % » MTT
site chain---HTT site chain
G(+): #LSta.aureus,Streptococcus»z # g
Streptococcus pneumoniae i *x
effective for anaerobes
(Bacteroides.fragilis)./po &2 #* B & 2
ESBLw F & %
 More resistant enterobactereacea, such as
Enterobacter, Citrobacter, Serratia,
Morganella (7 &H%Y @ [Ecombine
aminoglycosides)
e R |Al, community acquired APN

18



Cephalosporins(2/7)

FIRST GENERATION Al
CEPHALOSPORINS

| [
SECOND GENERATION  |a| |al
CEPHALOSPORINS ‘W

THIRD GENERATION LJ jq ’
CEPHALOSPORINS ‘W ‘@:’

GRAM-NEGATIVES STREPTOCOCCUS GRAM-POSITIVES
PNEUMONIAE

and other streptococci




Cefxime(cefixmycin)

PECK+HMN

Sta. aureus MRy

Streptococcus pneumoniaeifExy

400mg po qd or 200mg po gl2h

Maximum dose:400mg po gl2h

Urethra or throat Gonorrhea:400mg single dose

20



4th generation Cephalosporins

Extended gram (+)(-) coverage
Cefepime (1g-2 g IV q8—12h)
Cefpirome (1-2 g V)
Cefepime v.s Cefpirome
Pseudomonas aeruginosa

HRE ek 4,7 552 %y g v

21



5th generation Cephalosporins

ceftaroline

* Anti-ORSA Cephalosporin

 Ant-PRSP

« HGPC JilE JJHha

o Hiceftriaxonetg{L] » %f
Pseudomonas Ex§

o ¥fAmp C - ESBL#HERY
e lvdrip 1 hour

« 600mg iv g12h to g8h
 Pneumonia, ORSA

bacteremia, endocarditis,
osteomyelitis

« =vancomycin + ceftriaxone
« adjust dose in AKI

ceftobiprole

Anti-ORSA Cephalosporin
Anti-PRSP
FTGNB FiE /558

EriceftazidimefgLl » &f
Pseudomonas 54%Y
HAmp C ~ ESBL#ERY
lv drip 2 hours

500mg iv g8h
Susceptible to Pseudomonas
aeruginosa=ceftaroline +
amikin

=vancomycin + ceftazidime
Adjust dose in AKI



Cefoperazone-sulbactam

Antimicrobial spectrum of CPZ/SUL (Brosym)

Anaerobes

Antimicrobial spectrum

Staphylococcus spp.

Including;

E. coll
Citrobacter spp.
Klebsiellaspp.
Enterobacter spp.
Serratia,
Proteusspp.

P. aeruginosa

H. Influenzag
Acinetobacterspp.

Bacteroides

Zefotam
Summary of Spectrum

Most G[+)except MRSA, Enterococcus

Allimportant [+, including
P.agruginosaand A, baumannil

(Except S, maltophila)

Allimportantanagrobes
(Except Clostridium species, but
Clostridium perfringensis ok)

Piperazine side chain
againt(P.aeruginosa, Enterobacter) 5
cefamandole Fz5fEAIMTT side chainf~
4% beta-lactamase fj7 1%

Sulbactam can combinate with PBP2
active against Acinetobacter baumannii
(CRAB) Bacteroides fragilis

fE R = A HY1001H

_\A—H—/—v—‘

Pl E#LE againt(P.aeruginosa,
Enterobacter + AB, P.EC.K

ORSA, Enterococcus,Stenotrophomonas
Ay

TR B R - REREE - BN
& > neutropenic fever

4gm iv q12h high dose 4gm iv g8h for
P.aeruginosa HAP,neutropenic fever, AB

23



Cefoperazone- sulbactam(brosym zefotam)

SANFORD GUIDE

Illlll

Ustl AdultDosage
(efoperanone-slbactam 2-4am Vg 2n

To Antimicrooil Thera

AdverseReactinns,Cumments
SE Asa & lswhere e to frea nira-acomin |b||| vhen.
Alou avamtyo espratory, skinand urinary tactnfectons,

(ther ses dueto broad specrum o iy,

L0THE SANFORD GUIDE
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Approved indications and dosage -ji

¥ Suggested dosage

Adut :4 g, ql2h

Pediatric : 160mg/kg/day,
divided into 2-4 times /day




Ceftazidime-avibactam(Zavicefta)

Avibactam: beta-lactamase inhibitor---reversible
combination to beta-lactamase

Inhibit 1 beta-lactamase:1-5 avibactam

Inhibit 1 beta-lactamase:10-100 other beta-lactamase
Inhibitor

Can inhibit: narrow-spectrum beta-lactamase - ESBL -
AmpC beta-lactamase ~ KPC

Tx: IAl ~ UTI ~ nosocomial infection of CRE -~
G(+):Streptococcus, anaerobes: invalid

Side effect: hepatitis, thrombocytopenia, skin rash



Ceftolozane-tazobactam

Most effective antibiotic to Pseudomonas
aeruginosa

Not good for anaerobes

G(+): Streptococcus

Tx: IAlLUTI,nosocomial infection

Side effect: nausea, vomiting, diarrhea



Carbapenem

* Imipenem/cilastatin (Tienam) (cilastatin =
DHP-1#r 44| )
Meropenem (Mepem)

* G(+),G(-),anaerobes: severe polymicrobial
Infections

* Not effective to ORSA,ORSE,S. maltophilia,
Burkholderia cepacia, vancomycin-resistant
enterococcl, Clostridium difficile

28



Imipenem v.s meropenem

* Imipenem Is more good effect to G(+) and
A.baumannii

« Meropenem is more good effect to G(-)

* Imipenem can not penetrate BBB, but
meropenem can penetrate

« Seizure side effect: Imipenem > meropenem
« Cost: meropenem > imipenem

AL



Aminoglycosides

. Synergy for Entercoccus, " :
Sta. aureus * Neuromuscular blockade:
: ’ myasthenia gravis, muscular
viridans streptococci dystrophy N
* Nephrotoxic: gentamicin >
* Synergy for G(+): amikacin>netilmycin
gentamicin best - Vestibular damage:

gentamicin > amikacin

R for G(-): » Auditory disorder:
amikacin best Streptomycin > amikacin

: . * 3> T RN 1
* Potency: amikacin is the RiZT gj}ggg’;ﬁ ;“EL
lowest, but lowest
resistance

30



Once-dally aminoglycosides

Estimafion of creatinne clearance (mLmin) + A significant PAE for
aerobic GNB (2-8H)

from serum creatinine values Dependent on neutrophil function

« Concentration-dependent

« Adaptive post-exposure
resistance

, — More frequent dosing of
(140AQG)XBW N Kg aminoglycosides tends to
: reduce their uptake into
72XCI’IH mgfdl‘ the bacterial cell of
aerobic GNB

« Advant ; ffective,
Female=above value x0.85 Saf‘éf‘r;jr?fenf}‘eOr:te effective

31
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Aminoglycosides

* Dosage: based on IBW (idea body weight)
 NHE(E FHonce daily dosing Y15

— Impaired renal function

(ex. CCr < 60, hemodialysis, peritoneal dialysis)
—Altered volume of distribution

(ex. ascites, severe burn)

—Neutropenia
—Combination with beta-lactam for GPC infection

32



Aminoglycosides

o HEEREYRMN -

o —[R A& aminoglycosidesiyE & E » HEFEER
H(EH EZE MEF

TP P gE A = ¥faminoglycosides Y g sz M

« —Z% - Fbeta-lactams—#E{HEFH » ZHRPA
synergistismayxg &

o —([EH &% non-tuberculous mycobacterium
Imipenem, aminoglycosides, macrolides

33



Glycopeptides

+ teicoplanin Eﬂpeptidoglycanggé to inhibit Vancomycin
cell wall synthesis - cell lysis
* Vancomycin + U4 R neptigoglycanTEEA: & HIFHIATRREE £k
» Bacteriocidal except enterococe + Bacteriocidal except enterococci (bacteriostatic)
(bacteriostatic) ‘

Cell Wall TARGOCID

Peptidoglycan synthesis

and vancomycin
Cell Membrane lipid cytoplasmic membrane

K. Hiramatsu

34



Glycopeptide

Vancomycin » Teicoplanin

\Y; * IVIIM

Red man syndrome » Much less side effects
Oral form: C. difficile colitis ©* No oral form

Poor cross BBB * Poor cross BBB

Resistant pneumococcal
meningitis
Ototoxicity,renal toxicity
Drug fever

35



Glycopeptldes

 Adverse effect

« Red man or neck
syndrome: histamine
release, Infusion-
related toxicity

» BRI
fluid overload

— Skin itching, flushing,
angioedema,
hypotension

Gl disturbances

Headache and rash
R EAL I T s SR O |
R
Thrombocytopenia
2.4%

—Delayed skin rash,
marrow suppression

Ototoxicity,
nephrotoxicity — with
aminoglycosides

36



Spectrum of Glycopeptides

Susceptible to Gram-positive bacteria

—Teicoplanin is more potent against Streptococcus spp.
—Teicoplanin is more potent against Enterococcus spp.
Esp. for VanB phenotype VRE

—Teicoplanin has slower bactericidal activity against
Gram-positive pathogens than vancomycin

—Teicoplanin is less potent against coagulase negative
Staphylococci, esp. S. epidermidis, S. haemolyticus, S.
hominis, S. warneri, and S. xylosus.

37



Dosage of Glycopeptides

e Both time- / AUC dependent antibiotics
 —Trough levels:

*10 mg/L for vancomcyin

*10 mg/L ~ 20 mg/L (endocarditis) for teicoplanin
*Loading dose:

—Vancomycin: 25 mg/Kg

—Teicoplanin: 6 ~ 12 mg/Kg g12h for 3 doses, gd for 1 dose
Maintenance dose:

—Vancomycin: 15 mg/kg g12h (may up to 4 g/d)
—Teicoplanin: 6 ~ 12 mg/Kg (even up to 30 mg/kg) qd

38
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Oxazolidinones (linezolid:Zyvox)

Thrambootopeia /0

oatlet count, < 100,000 pltelets/mm

Was observed 32 of patiens

who recevedinezolifor > 10days

ClinicalInfectious Diseases 2002: 344958

* QOral, completely

absorbed in Gl tract

* Inhibit RNA

translation by binding

to 30S ribosomal
RNA of the 50S
subunit to prevent the
formation of a
functional 70S
Initiation complex

 ORSA,VRE,GISA
 Diarrhea, nausea,

neadache,Abnormal
Iver function



Epithelial lining

ons: 0% SN
i fuid: 450%

Aqueous
Humor: 43%

Saliva; 120% |
| Alveolar

cells: 15%

, Drug Penetration Issues:
Linezolid Penetration B % tissue/serum

Bone: 40-60% Tissue Vancomycin Teicoplanin  Linezolid
Bone 7%-13%" ~50%-60%8 60%'2
Sweat: 55% CSF 0%—18%323 ~10%° 70%13
Skin Blister ELF 11%-17 %45 450%13
Fluid: 100% Inflammatory 0/.10 0/.14
Muscle: 90% blister fluid TT% 104%
Fat: 30% Muscle ~30%?5 ~40%" 94%12
| Peritoneal  ——— pger ~4g9y10 61915
dialysis fluid
Anfimcrob Agents Chemother. 2002:46:1475-1480. - Antmicrob Agents Chemother. 2004 48:670-672 1. Graziani 1988, 2. Matzke 1966, 3. Albanese 2000, 4. Georges 1997 5 Lamer 1993, 6. Daschrer
Anfimicrnh Anents Chemather 2004-451843-1046 1987- 7 Blevins 1984: 8 Wilson 2000; 9. Stahl 1987- 10. Wise 1986: 11. Frank 1997- 12. Lovering

2002 13. SmPC: 14. Gee 2001 15. Gendjar 2001.



Fucidic acid

« Steroidal abx inhibit protein synthesis(50S)
« Hepatic metabolism, biliary excretion

« Tissue penetration:

skin blister: 46-75%

Sputum: 6-8%
CSF: 0.3%
Brain: 2.5%
burn crusts: 171-642%
synovial fluid: 68-78%
Infected bone: 16-30%

* Dbioavailability

Capsular formation: 69%
Suspension: 46%
Film-coated tablet: 91%

42
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Fluoroquinolone
(i Topoisomerase 4 iR EDNAKE.  « 1st: cinoxacin: GNB

{EFEDNA gyrase il * 2nd:fluoroguinolones
. Ciprofloxacin(oral
Mechanism of Action of biog\,an ability§0%)
Fluoroquinolones ofloxacin(100%), pefloxacin:

GNB,GPC (S.aureus),atypical
(Mycoplasma,
Legionella,Rickettsiae,Mycobater
1a)

« 3rd:levofloxacin (PRSP)
» Ath:moxifloxacin,gemifloxacin,gat

Ifloxacin:GNB,PRSP,atypical,ana

erobes — not for nosocomial
Infection

43




Properties of newer quinolones

* Broad spectrum activity
— Gram-negative bacteria
— Improved against Gram-positive bacteria
— Improved against anaerobes

* Once daily dosing (dose-dependent)

« Some with apparent reduced risk of
selection of resistance

44



2nd,3rd,4th Fluoroguinolones
Spectrum of activity

Enterobacteriaceae

Haemophilus spp. Neisseria spp.
_egionella, Mycoplasma, Chlamydia
Pseudomona aeruginosa
Staphylocci (MSSA, MSSE)
Streptococci (+/- enterococci)
Anaerobes

Mycobacteria (M. tuberculosis, M. kansasii, M.
fortuitum)

45



| evofloxacin

Active to S. pneumoniae (including PRSP)
Active to Pseudomonas aeruginosa

Active to atypicals

Higher penetration to lung tissue for
levofloxacin

Bactericidal: penetrate respiratory tissues
In excess of MICs

Treat sinusitis, bronchitis, community-
acquired pneumonia and UTI, chlamydial
urethritis 46



Moxifloxacin

Active to S. pneumoniae (including PRSP)
Active to atypicals
Active to anaerobes (aspiration (10%))

Monotherapy of intra-abdominal or skin and
soft tissue infections, because of Its
antianaerobic activity, resistance among
B.fragilis Is increasing

a7



Indication of Fluoroquinolone(1/4)

Primary indication:

—Community-acquired infection:

esinusitis

Lower respiratory tract infection:(newer FQs only)
—Pneumonia: Both typical and atypical

—Acute exacerbation of COPD

*Salmonellosis

—Complicated UTI

—Intra-abdominal infection

—Soft tissue infection

48



Indication of Fluoroquinolone(2/4)

* Primary indication:

 —Nosocomial Infection: Ciprofloxacin &
levofloxacin

Pseudomonas aeruginosa: VAP, HAP
*ESBL producing strain

«Stenotrophomonas maltophilia:
levofloxacin, moxifloxacin

Legionellosis
*Other B-lactams resistant pathogens

49



Indication of Fluoroquinolone(3/4)

* Primary indication (continued)
« —Mycobacterial infection

M. tuberculosis and NTM
‘levofloxacin,moxifloxacin

« —Site specific infection:
» «Chronic prostatitis
 *Chronic epididymitis

50



Indication of Fluoroquinolone(4/4)

« Secondary indication;
« —Allergy to 3-lactams
Ilmmediate type
Delayed type

* —|V — Oral switch

51



Adverse Drug Reactions of FQs

Well-tolerated, generally < 3%

Nausea, diarrhea, dizziness, headache,
abdominal pain, vomiting, dyspepsia, abnormal
liver functions, taste perversion, skin rashes
...etc.

«Cardiac arrythmia (torsades de pointes)-1/106
*CNS toxicity (1-4%) and seizure (rare)
*Bone marrow suppression (1-2%)

*Very rare- phototoxicity, anaphylaxis, tendon
rupture..

52



Drug-Drug Interactions for FQs

» Antiacids containing aluminum and
magnesium salts.

lron or zinc preparations.

*Sucralfate, cimetidine, ranitidine, warfarin,
cyclosporin, rifampin, oral contraceptive
steroids, benzodiazepine, nonsteroidal anti-
iInflammatory drugs, metronidazole,
theophylline, caffeine

* Avoid simultaneously with antacids,
vitamines, dairy products, citrate, foods



Sulfamethoxazole/Trimethoprim
(TMP/STX)

Baktar (oral), Sevatrim (1V),bactericidal
ﬁnnﬁ )‘j/\ :

—UTI (especially cystitis)

—Traveler’s diarrhea / Salmonellosis
—Stenotrophomonas maltophilia infections
—Pneumocystis jerovecii pneumonia (PJP)
—Toxoplasmosis

—Nocardiosis

54



Clindamycin

G(+), anaerobe, Toxoplasma gondii, P. carinii
Mechanism of action:#r# | mF v B2 & =, ¥rF it
(bacteriostatic),Bone:bactericidal

Reduce toxin-production of S. aureus, S. pyogens
Intraabdominal, pelvic infection, DM foot

Necrotizing pneumonia, lung abscess, empyema,
aspiration pneumonia, recurrent tonsillitis,STSS

Gl- 10% Nausea, vomiting, diarrhea, C. difficile colitis
(pseudomembrane colitis)

10% morbilliform rash
Poor into CNS
Community acquired-MRSA

55



Clindamycin

Spectrum:

—GPC (resistance rate 20~70%)
—Anaerobes (resistance rate ~50%)

!

— &%t GPC 1y {(&2Y) (beta-lactam allergy)
EE" S” to Clindamycin

—Group A streptococcus necrotizing fasciitis
—Staphylococcal or Streptococcal toxic shock syndrome

Combination with beta-lactams

56



Metronidazole

Anaerobe, antiprotozoal effectsf# i = R fu, Fz i
‘/]# Eﬂi . .
Bacteriocidal

excellent tissue fper]etratlon - Abscess formation,
polymicrobial infections, bacterial vaginitis, C.
difficile colitis, brain abscess (well into CNS), C.
perfingens

Gl- unpleasant metallic taste, nausea, vomiting
Peripheral neuropathy

Rare- seizure, encephalopathy, cerebellar
dysfunction

Alcohol — disulfiram-like reaction
Interaction with warfarin

57



Tigecycline & & 4% /1 2

BERE-f RELE

bacteremia; A R-5 0 & (A T

3936 7 tissue infections

* [ndication: [AL skin & soft tissue
infection

* Lung and kicney: low concentration

P4 e BT A

1. G (+) cocci (¢ 542 |+ /)
2. G (-) bacilli (# #&#% 140 7))
3. Anaerobes (= £ Bacteroides
fragilis)

4. Atypical pathogens

T 7] G (-) bacilli - tigecycline 4% Z_ %
1. Pseudomonas aeruginosa

2. Proteus mirabilis

3. Proteus valgaris

4. Providencia spp

5. Morganella morganii

6. Burkholderia cepacia
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Tigecycline 7 s Wz S5k dd 7 @ *
Tigecycline e ik & ~ M, Fqia thind % > e W5 F 1
1. BrE B A ¥ e &% bacteremia
2. Tigecycline # sc /=% bacteremia

P /

Tigecyline %+ P. aeruginosa - P. mirabilis # #x
1. ¢ ¥ @ * tigecycline s 2 % £ 5L & PR
2 & (4 nosocomial infection)
2. ip T BrE R RS m it A EH LR
< Jg P.aeruginosa z ¥ it IR 7]
B 1E % LY
Diarrhea: 13%
GOT, GPT, ALP, PT, PTT
*Skin reactions: urticaria, maculopapular rash, pruritus
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Antl-P. aeruginosa

Ceftazidime,Cefoperazole
Cefepime,

Ciprofloxacin, Levofloxacin
Piperacillin, Piperacillin/Tazobactam
Ceftolozane/tazobactam
Ceftazidime/avibactam
Carbapenem

Aminoglycosides
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MRSA antibiotics treatment

+ "Vancomycin

+ Teicoplanin
 *Daptomycin (Cubicin)
 *Tigecycline (Tygacil)
 Fosfomycin
 *Linezolid (Zyvox)

* Quinolone + rifampin

» Baktar + rifampin
 Fusidic acid + rifampin

L

St

Intravenous form

0
oral form

« Glycopeptide
Vancomycin
Teicoplanin

* Rifampin
* Minocycline
« Baktar

« Daptomycin
* Moxifloxacin
* Clindamycin
« Ceftaroline
e Cefobiprole

* Nemonoxacin



MRSA antibiotics treatment

A (A& Vancomycin 15mg/kg q12h

SRR )
B %

f B Sk B R

T R

e

Daptomycin 6 — 10 mg/kg.day

Vancomycin 15 mg/kg.q12h
Linezolid 600 mg q12h

%% &  clindamycin, TMP-
SMX, doxycycline, linezolid

fE %% & © vancomycin,
linezolid, daptomycin,
telavancin, clindamycin

Vancomycin, daptomycin, TMP-

SMX, linezolid, clindamycin

Vancomycin (not teicoplanin)
rifampin

Quinupristin/dalfopristin, TMP-
SMX, linezolid, telavancin

Clindamycin, respiratory
fluoroquinolones, TMP-SMX

Linezolid, TMP-SMX



Colistin

Developed in 1947
—Available for clinical use in the 1960s

—Not used due to nephro- and
neurotoxicity in 1970s

*Emerging of MDR pathogens (esp. P.
aeruginosa, A. baumannii, and K.
pneumoniae)

—Use Colistin again for MDR GNB
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Colistin

2.5-5mg/kg Iv divided gl12h are bactericidal
polypeptide kill GNB by disrupting the cell
membrane

Inactive against Proteus, Providencia and
Serratia

Inhaled colistin 75-150mg ql12h given by
nebulizer

Significant nephrotoxicity up to 20%,

Paresthesias, slurred speech, peripheral
numbness, tingling
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Minocycline
Minocycline-based regimen for nosocomia
MDRAB infections

B Systematic review. 10 (9 retrospective case series and 1 prospective
single center trial] out of 2990 articls,

Menoatk Lyoptlize ngstion 10mg 'Bioge"

I 218 patients received minocyclng, Monotherapy 18, 8.3%| s
combination {200, 31.7%: most cefoperazone sulbactam, colistn, o

carbapeners),

B 100 mg qL2n with or without a oading dose of 200 mg (8 studies];
200mg bid (1) and 200meg gic (1),

B Majority were pneumonia (80.6% with 50.4% ventilator-associated
pneumonia),

' InUS, minocycline
Was Introduced In the
1970s: IV formulation
Was withdrawn in
2005 but was back n
2009 for MOR
hogens
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B The clinical and microbiological success rates were 72.6% and 60.2%
respectively
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CRAB & Elizabethkingia

IDSA guidance for CRAB | BETEE (Elizabethkingia spp) E
ST  ETRERRARER RN ART EE
e e Dl B BEER S R U
::ei:;tli:eﬁumiar:ozzllisr: tT;:‘:y}clinE pc;Iymyxin B (colistin for cystiti) AREARRRIRNCE - RRFAICRRRRR

) ' ’ ’ ! i EHmp=EE

or cefiderocol NWTE%%ﬁ Xﬁmiﬁﬁ MFE

* Mod to severe infection: Combination therapy with at least

FRRTE— v BB AR b B
to invitro actve agents RO g E%%ZW#@; g ET Sl (i
- ampicillin-sulbactam (preferred, 24g/d), minocycline (200mg q12h), actors| EEEK;';&R%EEHE%{& | ﬁﬂ%%ﬂ mv

tigecycline (100mg g12h), polymyxin B, extended-infusion meropenem, @EDU shReE  RRNRE ®RI8E 9A%

or cefiderocol BRENES

- (not meropenem plus colistin)



Minocycline & Tigecycline

summary

+ ye ’Y“f % N Routing testing of minacycline for Acinetobacter spp, §

Minocycline vs, Tigecycline
Structure wtcHl MOt 1y
RIS %ﬁ% O
ﬁrﬁg nocycing (80) Tigacycima (54
Indication Wide range of infections ~ Skin and soft tissue

Resistant mechanism

Usual dose

Volume of distribution (L)
Cmax (mg/|
AUC 24 mg/Thr-L]

caused hy several GNB

200 mg PO/V loading,
then 100 mg PO BD

80-115
4.2(200mg IV dose)
15

infections, complicated

intra-abdominal infection:

100 mg IV loading, then 5
mg IV BD

350-500
0.82 (100 mg dose|
22+/-03mg

maltophila, B, cepacio complex s ecommended by CLSI

W Minocycline showed high susceptibilty recommended a

one of the combination antibiotics for severe CRAD
Infection.

B Minocycline consisently shows n vitro activity against

Elizabethkingia spp.



Minocycline;T 51 E#7 AR 2 (R 43 {7 77 1€

£10% Hiptd # Antimicrobial agents
(gll4£1A18£%)

[0.8.9. Minocycline /£ 4 #| :

RERFEFHEGCS  ARATIIMRAZ A

[, ?‘-f Carbapenem &4 #+4 2 Acinetobacter baumannii & 2 (CRAB)

2. CRAB AN Rtz it ik - (114/1/1)

3 AMERAR LRI KA Ceh 5 REH K RFII R AL o (114/1/1)




\

Minocycline :2)8%8M. pneumoniae B &

Mycoplasma pneumoniae | Doxycycline 100 mg IV/PO bid x 7-14 days Azithromycin 500 mg PO on day 1, then 250 mg POqd  Depends on regimen
x 4 days
Minocycline 200 mg PO/IV x 1 dose, then 100mg PO/ |  Levofloxacin 750 mg PO/IV qd x 7-14 days
IV bid x 7-14 days Moxifloxacin 400 mg PO/IV qd x 714 days
Chlamydophila preumaniae  Azithromycin 500 mg PO on day 1, then 2oumg PUqd  Clarithromycin 500 mg PO q12 h x 10 days Depends on regimen
X 4 days Doxycycline 100 mg IV/PO q12 h x 10 days
Levofloxacin 500-750 mg PO/IV qd x 7-10 days
Moxifloxacin 400 mg PO/IV qd x 10 days
Legionella species Levofloxacin 750 mg IV/PO qd Doxycycline 100 mg IV/PO q12 h
Moxifloxacin 400 mg IV/PO qd
Azithromycin 1000 mg IV day 1, then 500 mg IV/PO qd
Clarithromycin 500 mg PO q12

Clinicians should practice prudent use of macrolide drugs due to the emergence of
macrolide-resistant strains of M. pneumoniae (CDC, 2022).




Minocycline v.s Doxycycline

IV drip over 1 hour
Loading dose:200 mg IV/PO
Maintain dose:100mg IV/PO gl12h

Side effect:

vestibular:female:70%,male:23%
Dizziness,
vertigo,
tinnitus
nausea,

vomiting

For Mycoplasma pneumoniae

Infection empirical therapy due
to resistent to macrolides 23%
In Taiwan(2013)

Gl tract excretion
photosensitivity



e Treatment VRE e Treatment CRAB

* Linezolid 1.Minocycline

« Tigecycline e 2.colimycin
(ORSA,VRE,PRSP,CRA o 3_tigecyc|ine
SEREESEL Tx:CRPA—Colistin

i Amp-C), ) e Tx:CRE:—Tigecycline,
seudomembranous colitis colistin
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Clostridium difficile

* Fidaxomicin

e 200mg po gl12h x10
days

» |Less selection to VRE

* Vancomycin 125mg
po gid x 10 days

« Metronidazole 500mg
tid x 10 days

e t510]induce VRE
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Daptomycin(cubicin)

bacteriocidal effect for MRSA;Enterococcus;Streptococcus

Not treat for pneumonia due to large molecular & inactivated

by surfactant

A4mg/kg IV g24h SSTI

6-10mg/kg g24h for BSI

AUC/MIC dependent antibiotics Yt
"

—May up to 10 — 12 mg/kg.day ) o !4.4 3 ("
for infective endocaritis, L 4{ ‘
bacteremia,osteomyelitis ,SST! Y

Not indicated for pediatric group, i




Echinocandins(1)

Caspofungin acetate(cancidas) 70mg IV loading
dose, followed by 50mg IV g24h;

against Aspergillus and azole-resistent Candida,
¥}C.parapsilosis MICH: &,

not againt Cryptococcus, Mucor,
Histoplasmosis,Blastomycosis and Coccidioides

Neutropenic fever
Pneumocystis jirovecii Pneumoniag & —4&%
Side effect: fever, nausea, phlebitis

FEE DIREA i 2R =

7
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Echinocandins(2)

* Micafungin sodium 100mg IV gl12h for
candidemia, 150mg IV for esophageal
candidiasis

 Side effect: elevated LFTs and rare case
of rash and delirium

* FFEDIRE N i BE
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Echinocandins(3)

 anidulafungin (eraxis)200mg IV loading dose,
followed by 100mg IV g24h, no dose change
necessary in renal or hepatic insufficiency

« Side effect: elevated LFTs and hypokalemia and
histamine-mediated reactions

* FFETIREA I B CE
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Voriconazole

¥rAspergillusii F=X4 JJEbamphotericin B - itraconazoles
Candida glabrata - Candida kruseig%¥
Cryptococcus neoformans > Fusarium > Dermatophytes

Tx: Aspergillus - systemic candidal infection 5 [#E/Y
neutropenic fever

] ;&fungal meningitis(30-68% of serum)

A& Candidal UTI

Side effect:

visual disturbance 20.6% ,usually < 30min

need to DC drug < 1%

sun sensitivity:6% - hepatitis:13% > QTc interval prolong77



Treat mold

 Posaconazole  |traconazole

 Tx:Mucormycosis, < Tx:Dermatophytes,Aspergil
Fusarium,Candida, us, Candida, Cryptococcus
Aspergilus neoformans

- HElEEYIFFHRNE © EERMERYIOH TR IR UL
IR U 3. 91 45% —55%

Onychomycosis:
200mg po qd x 6wks fingernail

200mg po qd x 12 wks toenaill
Child C, CHF 2£H]
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