Superbugs
Tigelin Clinical Use

New Class
of Broad-Spectrum Antibiotics
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Struggle Against Infectious Diseases”

“ History of humankind can be regarded from
a medicinal point of view as a struggle against

. . . »
infectious diseases

Yoneyama, H., Katsumata, R., Biosci.
Biotechnol. Biochem., 2006, 70,1060
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o How Antibiotic Resistance Happens

Troublesome Bacteria
Redefining ESKAPE as ESCAPE
Enterococcus faecium
Staphylococcus aureus K. pneumonia

Clostridium d/'ff/ci/e Acknowledges the growing
virulence of C. difficile

Acinetobacter baumannii

Pseudomonas aeruginosénterobacter species

MIU>O00wMm

Enterobacteriacege =~ Captures Klebsiella,
—> Enterobacter, and other

resistant species including
E. coli and Proteus sp.
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Antibiotic Coverage-Collateral Damage

MDR Klebsiella

MDR Enterobacter

MDR Pseudomonas
MDR Acinetobacter

KPC B-lactamases

“ ESCAPE ” Pathogens

®Badbugs,nodrugs : [
“Escape 7 from the RS ﬁ et
effects of antibacterial :
agents or the non-existence { pe
of newer active antibiotics 3
Boucher HW, Talbot GH, Bradley Js, et al Clin (v Lq 47

Infection Dis 2009;48:1-12



... As Antibiotic Options Decline Rapidly
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New Antimicrobials

1983-87 1988-92 1993-97 1998-2002 2003-07 2008-10

Antibiotic stewardship Year

There has been the development of some new agents with activity against resistant gram
positive organisms such as linezolid, tigecycline, daptomycin, telavancin, ceftobiprole, and
ceftaroline. However, there is no new agents on the immediate horizon for the treatment of
resistant gram-negative organisms. There are some agents in pre-clinical studies, but it will be
10-15 years before any of them may be available for clinical use.
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Factors for Acquisition of MDROs

(CID2006; 43:557-61)
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Defined Daily Dose
(DDD)

DDD = #MEAR/ARA B Y mamr Rz

#Tazocin : 38184750/32925/14=82.84

Tienam : 1890500/32925/2=28.71
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Emergence of MDR Acinetobacter in Taiwan

A Imipenem resistance @ Multi-drug resistance

[ A

Gram/patients-days x 1,000

1993 1994 1995 1996 1997 1998 §1999 2000

B Carbapenem use [ Ciprofloxacin use [ 3cepha.use

Hsueh et al. Emerg Infect Dis. 8;827,2002
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Antimicrobial Stewardship

A rational, systematic approach to the use of
antimicrobial agents in order to achieve optimal
patient outcomes

= Reducing colonization and infection
= Reducing volume of antimicrobial use
= When decision made to treat Cure/prevent

25

20

* Data from NTUH, Taiwan
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Use right drug I‘nf‘ecleon L.
Right d Minimize Toxicity
g ose Decrease Resistance
Right duration
Treat infection. not contamination, no
colonization.

Use local data

% of isolates
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Tigelin

E\%g Lyo. Injection 50mg

TigelinfFFAE
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In Vitro Activity of Tygacil* Against Common Pathogens

Gram-positive Bacteria Gram-negative Bacteria
S. aureus * E. coli
E. faecium * Klebsiella spp.
E. faecalis * Acinetobacter baumannii
Streptococcus agalactiae  Citrobacter freundii
Streptococcus anginosus group * Enterobacter cloacae
Streptococcus pyogenes * Enterobacter aerogenes
Anaerobes * Stenotrophomonas maltophilia
* B. fragilis group
« Prevotella spp. Not Pseudomonas and
©  Peptostreptococcus spp. roteus
* C. perfringens
Others
¢ Chlamydia pneumoniae
* Mycoplasma pneumoniae
* Rapid Growing Mycobacteria (RGM)
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The clinical significance of in vitro activityis unknown. by IV
Tygacil* (ugecycline) Prescribing Information.
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Tigelin Introduction

m ZEBSHE : Glycylcline
m Tigelin/minocyclineMI5T£EY
- BREHEE : G(+),G(-)anaerobes
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Tigecycline Minocycline
What is Tigelin?
* SEF ST ¢ Glyeylcline
s EAL TigEHn@ Lyo. for Inj. 50mg
FRER S0
* J5iRg# ¢ Tigecycline (Tygacil °) 2 (Hik)
* BFEAE © HTigelin LA B2 M 4HBIFTS [0 18
7T e R R A R (cSSSI) ~ Ha R MERER i

(cIAN Bt a8 B i 3% (CAP) ©

* £ & 1 100mg loading, then 50mg g12h
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* BIfEA L - MEnt:
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R

Pip-taz ~ carbapenem - tigelin}j{ & &

OSSA + +
ORSA
Ampicillin-sensitive enterococci + +

Ampicillin-resistant enterococci

Enterobacteriecae + +
* Pseudomonas aeruginosa + +

Acinetpbacter baumanii - +

CRAB

EAESBLAEE - +

FEAESBLAA - +

Anaerobes + +

FIELiE

Tigelin
+
+

+
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Tigelin: An Expanded Broad Spectrum of In Vitro

Activity
Resistant Resistant
Gram- Gram- Gram- Gram-
Antibiotic negative positive negative positive  Anaerobe Pseudo
B-Lactam/ I’
B-Lactamase f
Inhibitor A
i
3d-Gen. V
Cephs
Tigelin

Glycopeptides

casspanems v 7/
Quinolones W}%

W ey pre s b e

For list of indicated E Vv

ganisms, see pi ibing

Theclinical significance of in vitro activity is unknown T Mot S it

Tigelin®FFHE

MRSA

CRAB VRE
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TS

Treatment of multidrugresistant
(MDR) Gram-negative
pathogens
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TigelinfYEGE IR A
* BURE EIEHTEEEGPCHVR & RIS, (i B H OB HE PR EEAE -
1. Postlaparatomy wound infections

2. Intraabdominal infection

3. Diabetic foot infection

4. Pressure sores

5. Deep neck infections

6. Hospital-acquired pneumonia

7. Necrotizing fascitis (ORSA ~ Vibrio - Aeromonas)

8. Postoperation wound infection

* HUEENEGNBIRIAYE
1. Carbapenem resistant A. baumonnii (CDAB)EiZ4E
2. “EEESBLANE” RVHYE

3. y‘—’“ékAmpC B-lactamase4liF " [EHYE

In-vitro Activity
against A. baumannii

MIC (ug/mL)

A :’::“;;i;‘”" MICso MICqo Range
Tigelin 0.5 1 0.03-8
Pip/taz 8 2256 <0.06- = 256
Ceftazidime 16 264 <8-264
Cefepime 16 264 <0.5-264
Imipenem 0.5 16 <0.06- = 32
Levofloxacin 4 216 0.015- 2 16
Amikacin 4 32 <0.5-2128

Waltes KB. Antimicrob Agents Chemother 2006;50:3479-84.

Antibiotic regimens for treatment of infections due to
multidrug-resistant Gram-negative pathogens:

An evidence based literature review
Mandana Izadpanah J Res Pharm Pract. 2015 JulSep; 4(3): 105-114

Abstract
Evidences regarding the efficacy of different antibiotic regimens

proposed for treatment of multidrug-resistant (MDR) Gram-negative
pathogens have been reviewed. Available data in Scopus, Medline,
EMBASE, the Cochrane central register of controlled trials, and
Cochrane database of systematic reviews have been collected.
Several antibiotic regimens are proposed for treatment of MDR Gram-
negative infections (defined as nonsusceptibility to at least one agent
in three or more antimicrobial categories). The most challenging issue
is the treatment of carbapenem-resistant (CR) Gram-negative
pathogens. A carbapenem plus either colistin or tigecycline was the
most effective reg|men for treatment of CR Gram- negatwe pathogens
ith low | i

mg/L). However, in high level resistance (MIC > 8 mg/L), combination
of colistin and tigecycline showed promising effect.




Definitions

* MDR (multidrug-resistant)
* Resistant to >3 classes of antimicrobial agents

* XDR (extensively drug-resistant)
« Resistant to all but 1 or 2 (colistin or tigecycline)

* PDR (pandrug-resistant)
* Resistant to all*

*Antimicrobial agents that are available at the time of use of
the definition and in most parts of the world and that are
regarded as potentially effective against the respective
pathogens

Falagas ME et al. Clin Infect Dis 2008;41:848-54.
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Antimicrobial Stewardship

A rational, systematic approach to the use of
antimicrobial agents in order to achieve optimal
patient outcomes

= Reducing colonization and infection
= Reducing volume of antimicrobial use
= When decision made to treat Cure/prevent

. Infection
Use right drug
Right d —) Minimize Toxicity
18 ose Decrease Resistance
Right duration

Treat infection, not contamination, no

BRI IAE “RIEstER (disc test) " ¢ NSRRI E R FIHUEL
JEEEPIIIHUEENE - (RIS > mIDAE S Ry SRR HUEENE “Ir
AR R o BESREERAR EI R SES) 1) 52 2 Bk TR 1A i

&

A

5 BT b TR T - SHACTRE - SRR - AUC - RESIREUBRES -

FEMICRR AR TR 2R
o EEPROSERELEEY R A A 5 M| CEL A IR Rl P i 44 B
FRHILLR(9%T > MIC)HTRAAIRA (%
o LADoripenem S5 E %T > MICHTF 53 ELEEFI40%H - ZEY)
SR ARREER - M2 EE BT 20% 0 - A e R
I HI3ER - % Time > MIC

Static (%) Bactericidal* (%)

Cephalosporins 35-40 60 - 70
Penicillins 30 50
Carbapenems 20 40

MIC = minimum inhibitory concentration
*3 log reduction in colony-forming units

1. Drusano GL. Nat Rev Microbiol. 2004;2:289-300.

colonization.

Use local data

MHIHR L B A (S F Tigecycline{F Ry X Bg bt
R aRA

* ARERIIBTAE RS
1. Bacteremia (&% EE BiZYiE B] B & i 2¢bacteremia »
tigecyclinef[fILI5 L E AEK)
2. Urinary tract infection (A #4719 tigecycline AT BgHE M - FRI®
TEERLY A AR 25%)
3. CNS infections (tigecycline N 4E ZZ7%5BBB)
* BT G() bacillifit = HTERT :
a. Pseudomonas aeruginosa
b. Proteus sp (Proteus mirabilis * Proteus valgaris)
c. Providencia spp
d. Morganella morganii
e. Burkholderia cepacia
* Bacteriostatic

PKS& - PDSRH R

P SRR SRR AT ] BB R IR 23
© BEAERESE (FEF)775 | pharmacokinetics -

PK)
o FREERGRERISH (FE55 © pharmacodynamics >
PD)

DIERARE - FIHBLSBH S IETH AR
Zi ~ SRERCTR LA B2 B 1 LB B bR A 2 (G BRI A
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PD ( Pharmacodynamics : ZE32&)
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HEE ] DI B8R A 1 0 10°%1 ¢ 108

Tigelin Introduction

m ZIBHE : Glycylcline
m TigecyclineZminocyclinelI$14E4)
- i E#E . G(+),G(-),anaerobes

— B EE S
HA \ CH, Hx o H
8 G o
& Lj [ { | I . =
L3 ST Low
CH, o o o0 0
Tigecycline Minocycline

PD ( Pharmacodynamics : BEXER )

 BEVII(E TSN — BIEHL HURREEYIRUE - Penicillin G » —EE
FARBCAAIEEIIER - PenICIIImVEH%T"ETZWﬂ ]
» TRIGEEE HFRE0.01 mg/LITTRE » i \LH‘JTJLT?;”“
FRE100fE% L AR ﬁﬁf;é‘ééelﬂom“ (1”10 mg/L) -
-+ BEYINERSEE (E2 ERRRE) - AW
* JIEE(E (bacteriostasis) @ FLAMEHIHIGIA & - Hifd
A58 ERHEA T T EOREHR
LARAE E R BB R 5 ffl:ﬂ’?l’ﬁ@”f&ﬂﬁl_lﬂfm
* M {EH (bacteriocide) @ ARG & -

Pneumonia/ventilator associated
Pneumonia

Ventilato rassociated Pneumonia and tracheobronchitis
followed by

bacteremia are the most frequent common infectious
complications in critically ill patients. Late onset VAP, which

occurs after 4 days of intubation, mainly is induced by MDR
bacteria such as MRSA, Ab, Pa, Kp and ESBL gbacteria.[

40] In the empirical treatment of VAP due to the MDR

2017/5/23

pathogens, local resistance patterns are determining factor. In

most cases, CMS and tigecycline are the unique treatment
options for VAP caused by MDR

pathogens.[41,42,43,44,45]
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Decreased cell wall
permeability

Elimination or overproduction of
antibiotic target



What is Tigecycline?
* GEFSYAE ¢ Glyeylcline
. FEARL Tlgelln Lyo. for Inj. 50mg

FRER sk aipsom
* [R5 ¢ Tygacil ® R (M)

* JEIE ¢ ¥iTigecycline A RIAZ M AHEFTS [#E 2 18
S R 18 R 7 1 4R IR (cSSS ) ~ MR MERE N
JE(CIAL B L R4 T 3% (CAP) -

* Fli: & * 100mg loading, then 50mg gq12h
—EIIRES = RE A AR
* EITER s ~ Mg

EEpid 2B
Pip-taz ~ carbapenem -~ tigelin}ii & #ifyELEL

Tigelin

0SSA + + +
ORSA R . 4
Ampicillin-sensitive enterococci + + +
Ampicillin-resistant enterococci - - +
Enterobacteriecae + + +
Pseudomonas aeruginosa + +

Acinetpbacter baumanii - + +
CRAB R R N
FEAESBLAE R N .
FEZEESBLH G - + +
Anaerobes + + +

Tigelin®5H8E

MRSA

VRE

F—BEYIRLAE B S TR B AR -
© RRSETTEEEIMEERME (?) ¢ tigecyclinem[LL
—IEITES"

Monotherapy
is enough!

GEEE LTSI
aeruginosa

Gram-positive Bacteria

S. aureus

E. faecium

E. faecalis

Streptococcus agalactiae
Streptococcus anginosus group
Streptococcus pyogenes

Anaerobes

* B. fragilis group

* Prevotella spp.
 Peptostreptococcus spp.
s C. perfringens

Others

s Chlamydia pneumoniae
* Mycoplasma pneumoniae
* Rapid Growing Mycobacteria (RGM)
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In Vitro Activity of Tygacil* Against Common Pathogens

Gram-negative Bacteria
e E. coli
* Klebsiella spp.
* Acinetobacter baumannii
* Citrobacter freundii
* Enterobacter cloacae
* Enterobacter aerogenes
* Stenotrophomonas maltophilia

Not Pseudomonas and
roteus

The clinical significance of in vitro activity is unknown.
Tygacil* tigecycline) Prescribing Information.
“trademark

TigecyclinfJ i R {5

* BB R IR EEEGPCHYR &

e (FrE LR IREEE

. Postlaparatomy wound infections

1

2. Intraabdominal infection
3. Diabetic foot infection
4. Pressure sores

5. Deep neck infections

6
7
8

. Hospital-acquired pneumonia

Vibrio - Aeromonas)
. Postoperation wound infection

* HUEEMEGNBIRIYE :

. Necrotizing fascitis (ORSA ~

1. Carbapenem resistant A. baumonnii (CDAB)E{H4IE

2. “EAESBUE" RUAYE

3. “EEAAmpC B-lactamase4flF " EAYE

In-vitro Activity
against A. baumannii

MIC (ug/mL)

A E’f;‘s“;j;‘"" MICso MICqo Range
Tigecycline 0.5 1 0.03-8
Pip/taz 8 2256 <0.06- = 256
Ceftazidime 16 264 <8-264
Cefepime 16 264 <0.5-264
Imipenem 0.5 16 <0.06- = 32
Levofloxacin 4 =216 0.015- 2 16
Amikacin 4 32 <0.5-2128

Waltes KB. Antimicrob Agents Chemother 2006;50:3479-84.
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\cinetobacter baunanni##Tazocin + Tienan~ Ciproxin~ Fortun - Tigecycline - Colisting
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colistin
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Tienem

2017/5/23

B{( tigecyclin

Tigecycline
V.S.
ESBL-E. coli
MIC (ng/mL)
Bacteria
Range MICg, MICqo
ESBL 0.047-0.75 0.125 0.38
CTX-M-9 0.047-0.75 0.125 0.38
SHV 0.064-0.75 0.19 0.5

2006 TR DS 0D 06 YRR I 02

Tigecycline MIC breakpoints (FDA):
Enterobactereaceae: 2 pg/mL, Non-fermentative GNB: 2 pg/mL

A FCiproxin FR (%) AbHFortumfE2{H(%)
In-vitro Activities
(% susceptible) against
MRSA and VRE
Antibiotics MRSA E. faecium E. faecalis
(n=348) VRE VRE
(n=77) (n=11)
Tigecycline 98.9 100 100
Levofloxacin 17 0 9.1
Linezolid 100 99.1 100
Minocycline 96.8 62.3 36.4
Vancomycin 99.7 - -

Breakpoint of tigecycline: <0.5 pg/mL for Staphylococcus, <0.25 mg/mL for Enterococcus

Hoban DJ. Diagn Microbiol Infect Dis 2005;25:215-27.

Tigelinf @2 &

HERES :

— [E#Egallbladder

— #&Bgcolon

— B8 &skin blister fluid

- e #4haalveolar cells

— fiEtlung

— FiEB £ A#&Iung epithelial lining fluid;ELF

ARER
— &ifbone
— BAEE &synovial fluid

Sorlozano A. Int J Antimicrob Agents 2006;28:532-6.

MIC for NDM-1from
India & UK

v

IHIR B A A Tigecycline fE Ry &R %
HUERR & AR AR
© AHGTHTA ZORBEAE
1. Bacteremia (&% [E44iE 7] 8 & (i 2¢bacteremia »
tigecyclineffy L7 AAK)
2. Urinary tract infection (A #;53#tigecyclineFHATHEM - FRiRE
FER A M LY 25%)
3. CNS infections (tigecycline”R #5Z£#EBBB)
« B T51 G(-) bacillift = HB3T7 :
. Pseudomonas aeruginosa
. Proteus sp (Proteus mirabilis > Proteus valgaris)
. Providencia spp
. Morganella morganii
. Burkholderia cepacia
* Bacteriostatic
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Tigecycline: An Expanded
Broad Spectrum Antibiotic

— Resistant  Resistant

Antibiotic Gram-positive  Gram- Gram-  Anaerobe  Pseudo
negative

negative positive

o

Fortum

Varies by product within class.

‘The clinical significance of in vitro activity is unknown.

TigecyclinfBEPRE A » JEBBER & RIFYE
(Hospital-acquired infection)
* Tigecycline + ceftazidime

BB <358 FH R e R ff ¥ bacteremia > septic shock

> tigecyclinelJ4H4% 28 1% JI4T

> BIEHIE TS > (Ebvancomycin + antipseudomonal
carbapenemZ I J[[{/.CRAB - antypical pathogen -
anerobes)

[7s
> WS REAYE B2 ceftazidime-resistant GNB bacteremia »
TREEr R AL

Is Tigecycline a Tiger?

A golden super combination with Tigecycline with
ceftazidime?

¢ Coverage of bacteria spectrum

e Cure rate

¢ Cost effect

Imipenem + Vancomycin

Tigecycline ceftazidime
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TigecyclinfY & AR (58
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i di & Tigecycline + ceftazidime =
vancomycin + anti-pseudomonas
carbapenem +levofloxacin ”

Vancomycin + antipseudomonal
carbapenem
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» Drugs fever?

Tigecycline :
should be used only to treat infections that are proven or strongly
suspected to be caused by susceptible bacteria, in order to minimize
development of drug-resistant bacteria and maintain drug effectiveness.
Tigecycline is not indicated for the treatment of infections due to
Pseudomonas aeruginosa, Proteus spp.
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Clostridium difficile -assciated Diarrhea (CDAD), in Adults (1)
CMAJ 2004;171(1):51-8 Poutanen SM, Simor AE
* Toxin A :
essential for
invasion.
 Toxin B :
more potent in
causing
inflammation,
diarrhea !

Pathogenesis
in CDAD :

Altered flora

Colonization
(of toxigenic C.
difficile 1)

Elaboration of
toxins

Relatively Poor Outcome, after Treatment of Clostridium

difficle Calitis with Metronidazole, in Houston, USA, 2004
Clin Infect Dis 2005;40:1586-90 Musher DM et al

Metronidazole dosage: > 1.5
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02D gm/day, for > 7 days
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Intravenous Tigecycline as Adjunctive, or Alternative Therapy for:
Severe Refractory Clostridium difficile Infection
Clin Infect Dis 2009;48:1732-5 Herpers BL et al

Case (Age, Underlying Duration of Date of relief of Relapse
sex) Diseases previous symptoms, after withing 3
standard tx start of tigecycline  months ?
therapy
1 (60, M) Cardiothoracic Mtz (5 days); Vm Day 3 No
surgery (5 days); Vm and
Mtz (32 days)
2 (36, F) Adhesive ileus  Vm (5 days); Vm Day 5 No
(ovariectomy) and Mtz (9 days)
3 (36, M) Lung transplant No standard Day 5 No
recipient therapy
4(82, F) Relaparotomy Mtz (11 days); Vm Day 7 No
(11 days)

The fecal tigecycline concentrations, in formed stools (median 5.6 pg/mL; range
3.0-14.1 pg/mL), against tigecycline MICq, for C. difficile being 0.06 to 0.25 pg/mL,
and: not induce proliferation, or cytotoxin production of C. difficile in a gut model !
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Clostridium difficile -assciated Diarrhea in Adults (I1)
CMAJ 2004;171(1):51-8 Poutanen SM, Simor AE
Recommended treatment of C. difficile -associated diarrhea
(CDAD) in adults

First-line treatment

1. Discontinuation of antibiotics if possible.

. Metronidazole orally (250 mg 4 times daily, or 500 mg thrice
daily) for 10~14 d (give metronidazole intravenously if
patients is unable to take medications orally).

* Alternative treatment

3. Vancomycin orally (125 mg 4 times daily) for 10~14 d.

+  Treatment of recurrent disease, except above drugs

————— Bacitracin, Saccharomyces boulardii (or Lactobacillus

GG), cholestyramine (4 gm 3 time daily) as adjunctive

medication.
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Increasing Risk of Relapse, after Treatment of Clostridium

difficile Colitis in Quebec, Canada
Clin Infect Dis 2005;40:1591-7 Pépin J et al
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Age of patient groups

CDAD incidence rate: >18 year-old groups, more than doubled in 2003-04
(Significant rise !), in which data was censored when the pts died, or 60 days after
the diagnosis of the initial episode (then, using Cox proportional hazards model).

Tigecycline does Not induce: Proliferation or Cytotoxin Production

by Epidemic Clostridium difficile strains in a Human Gut Model
J Antimicrob Chemother 2006;58:1062-5. Baines SD et al
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