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Sunum Plani

1. Antimikrobiyal direncin (AMD) Gnemi
2. Asilarin direnci onlemdeki yerleri
3. Toplumsal uygulanabilecek asilar

4. Ozel gruplarda uygulanacak asilar



Antimikrobiyal Direng

T @2
TRAS

NATIONAL
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Estimated minimum number of illnesses and

.o .o . deaths caused by antibiotic resistance®:
diinyada ve llkemizde halk ce 32 049, 842 e

sagligi agisindan ciddi bir 23,000~

Tehle I”” Estimated minimum number of illnesses and
..... death due to Clostridium difficile (C. difficile),
a unique bacterial infection that, although
not significantly resistant to the drugs used to
treat it, is directly related to antibiotic use and
resistance:

At least . 250'000 illnesses,
14,000 =
y

WHERE DO INFECTIONS HAPFEN?

Antibiotic-resistant infections can happen anywhere. Data show that
most happen in the general commurity; however, most deaths related
to antibiotic resistance happen in healthcare settings, such as hospitals
and nursing homes.




Antimikrobiyal Diren¢g Sorunu

2050 yilinda
"Antimikrobiyal direng”
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Deaths attributable to antimicrobial resistance every year compared to other
major causes of death

AMR in 2050

10,000,000
. . . o
Tetanus Cholera Measles AMR

60,000 100,000 - 120,000 130,000 700,000

Road traffic Diarrhoeal Diabetes Cancer
accidents disease 1,500,000 8,200,000
1,200,000 1,400,000

Source: Review on Antimicrobial Resistance 2014



Deaths attributable to antimicrobial resistance every year by 2050

Morth America

317,000

By

T

Latin America Oceania

392,000 4,197, 22,000

Source: Review on Antimicrobial Resistance 2014



Antimikrobiyal Diren¢ Sorunu

DSO Antimikrobiyal Direng

kiresel eylem plani;

1.

2.

AMD ile ilgili farkindaligin arttiriimasi
Etkili enfeksiyon kontroliiniin saglanmasi

Insan ve hayvanlarda akilci antimikrobiyal
kullanimi
Yeni ilaglar, asilar, tani araglari gelistirilmesi igin

ekonomik imkanlarin arttirilmasi

ﬁUBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE

77BN World Health

Wap

Organization




ANTIBIOTIC RESISTANCE ANTIBIOTIC
INDENTIFIED INTRODUCED
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Antimikrobiyal Direng

Figure 3.19. Acinetobacter spp. Percentage (%) of invasive isolates with resistance to carbapenems, by country,
EU/EEA countries, 2014
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Antimikrobiyal Direng
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UAMDSS 2016 YILI DIS KALITE YETERLILIK DEGERLENDIRME GCALISMASI & &

Sal, 01 Kasim 2016 10:51

UAMDSS kapsaminda her yil katihimer laboratuvarlara yénelik dis kalite yeterilik deferlendirme ¢alismas) yiritidlmekte

olup, 2016 yvili yeterilik degerlendirmesi icin hazirlanan panel, laboratuvanniza génderiimek Gzere 28 Ekim 2016 tarihinde
PTT-Kargo'ya teslim edilmistir

| Devamimicku... |

DSO CAESAR ilk Raporu Yayinland1 = <

Tirkiye Halk Saghdr Kurumu tarafindan yOrdtdimekte olan “Ulusal Antimikrobiyal Direng Sdrveyans Adi"nin dahil oldugu Orta
Asya ve Dogu Avrupa Antimikrobiyal Direng Sorveyans Adi (Central Asian and Eastern Eurcpean Surveillance of
Antimicrobial Resistance-CAESAR) nin ilk sonuglan bir rapor halinde yayinlanmistir



Antimikrobiyal Direng

Table 30. Resistance levels for P aeruginosa and Acinetobacter spp. among blood and C5F isolates in Turkey

mawicare EUTOpR

P aeruginosa Acinefobacter spp.
i Antibiotic class
; _ Resistance (%) _ Resistance (%)
Aminaglycosides (Rj M 1% 0 -
Amikacin (R) 656 1 0 .
Central Asian and Flusroquinolones (R) 84S 2 0 .
Eastern European
=i Surveillance of
v Piperacillin/Piperacillin-tazobactam (R) 795 27 NA MA
Antimicrobial v ey
Resistance l Ceftazidime (R) 785 26 MNA MA
Carbapenems (R)® B21 kx] 0 -

\
” Carbapenems [I+RE 821 3% 0 .
: ‘: MA: not applicable; = resistance not calculated \/

v * The aminoglycoside group consists of gentamicin and tobramycin.
b : 1
An n ua[ IAE’IDO/‘Z‘ . The 1qun_:||:|mnul|:me group I:I:.II'IEIEIE.I:IF ciprofloxacin and levofloxacin.
20 14 The carbaoenem aroun consists of imioenem and merooenem.




Neden
Imminizasyon?

Gereksiz
Antibiyotik kullammut
onlemek

\ : Sekonder ‘ /
Influenzay: bakteriyel
onlemek enfeksiyonu

onlemek
) 4

a!
f




Neden Immiinizasyon???

VACCINES CAN REDUCE ANTIBIOTIC
USE IN HUMANS

VACCINES AND
ALTERNATIVE APPROACHES:
REDUCING OUR DEPENDENCE

ON ANTIMICROBIALS

THE REVIEW ON
ANTIMICROBIAL RESISTANCE
CHAIRED BY JIM O’NEILL

Reduce the number
of bacterial infections
that need antibiotics

v" Antimikrobiyal tedavi gerektiren
bakteriyel enfeksiyon sayisini

Reduce the number
azaltmak & daisin
v Antimikrobiyal direngli
mlkroorgamzmalarla gelisen s e ks
enfeksiyonlar: azaltmak i st re
unnecessanily given

v Viral enfeksiyonlar igin gereksiz
verilen antimikrobiyal tedaviyi
engellemek




Direnci Onlemek Igin Hangi Asilar??

Toplumdan edinilmig

bakteriyel enfeksiyonlar

Viral enfeksiyonlar

Hastane kaynakl
bakteriyel

enfeksiyonlar

Giftlik hayvanlarinda,
enfeksiyonlar: énlemek

icin kullanilan asilar



Pnomokok Asilar:

Konjuge Pnémokok Asisi Konjuge Pnémokok Asisi

Polisakkarit

Pnémokok Asisi 7 valanl 13 valanl

4, 6B, 9V, 14, 18C, 19F 3,4,5, 6A, 6B, 7F, 9V,

23 valanl ve 23F 14 18C. 19A, 19F, ve 23F

Musher et all nfect Dis Clin North Am 2013; 27: 229-41
Pilishvili et all J Infect Dis 2010; 201: 32-41



The NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IMN 1812 APRIL 6, 20006 WOL. 354 0 NoO. 14

Effect of Introduction of the Pneumococcal Conjugate Vaccine
on Drug-Resistant Streptococcus pneumoniae

Moe H. Kyaw, Ph.D., M.P.H., Ruth Lynfield, M.D., William Schaffner, M.D., Allen 5. Craig, M.D.,
James Hadler, M.D., M.P.H., Arthur Reingold, M.D., Ann R. Thomas, M.D., M.P.H_, Lee H. Harrison, M.D.,
Mancy M. Bennett, M.D., Monica M. Farley, M.D., Richard R. Facklam, Ph.D., James H. Jorgensen, Ph.D.,
John Besser, M.S., Elizabeth R. Zell, M.5tat., Anne Schuchat, M.D., and Cynthia G. Whitney, M.D., M.P.H.,
for Active Bacterial Core Surveillance of the Emerging Infections Program MNetwork
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Pnomokok Asilar:

RESEARCH ARTICLE Open Access

Outpatient antibiotic prescribing in the United
States: 2000 to 2010
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Pnomokok Asilari

Pediatr Infizct Dia J, 2001;20:551-8
Copyright © 2001 by Lippincott Williams & Wilkins, Ine.

WVol. 20, Mo, 10
Prinfted in U.5A.

Effect of a conjugate pneumococcal vaccine on
the occurrence of respiratory infections and
antibiotic use in day-care center attendees

RON DAGAN, MD, MERAV SIKULER-COHEN, BSC, ORLY ZAMIR, JACOB JANCO, MD, NOGA GIVON-LAVL, MMEDSC
AND DRORA FRASER, PHD

956 THE PEDIATRIC INFECTIOUS DISEASE JOURNAL Vvol. 20, No. 1V, Uct., 2001

TABLE 3. Number of antibiotic days in pneumococcal vaccine recipients and controls, by age group and entity*

Age <36 mo Age =36 mo Overall
Vaccine Vaccine . Vaccine .
recipients ‘(';;gl"é‘)‘ RR 95%ClI P recipients fg’;‘g’oh)’ RR 95%CI P recipients Goror® RR 95%CI P
(30 780)% (53 130) (83 910)
URI

Antibiotic days 661 636 761 919 1422 1555

R Ty | 2.1 2.1 1.00 0.90-1.11 =099 1.4 1.7 0.83 0.75-0.91 <0.001 1.7 1.9 0.90 0.84-097 0.005

Cionn Bays 145 271 100 185 245 456

e 0.6 0.9 0.51 0.42-0.62 0.2 0.4 054 042-069 <0.001 0.3 06 053 045-0.62 <0.001

e #hys 694 932 615 683 1309 1615
% of all days 23 3.1 0.72 0.65-0.79 1.2 1.3 090 0.81-1.00 0.059 1.6 2.0 080 0.74-0.86 <0.001

Others
Antibiotic days 156 191 226 183 382 374
% of all days 0.5 0.6 0.79 067-097 0.025 04 0.3 124 1.02-1.50 0.033 0.5 05 101 0.87-1.16 0918

* Relative risks, 95% confidence limits and P values were computed with the use of Epilnfo 6.1.
# Numbers in parentheses, number of days in follow-up.

URI = Upper Respiratory Infections; LR = Lower Respiratory

NS = Not Significant



Haemophilus influenzae tip b -
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Meningokok Asilari

M.P. Girard et al. /Vaccine 24 (2006) 46924700
E.C.Dinleyici,et al/ Expert Rev. Vaccines 11(5),515-
518(2012)



Meningokok Asilar

Serogrup A, C, Y ve W135 karsi Asilar

a. Polisakkarit asilar

b. Konjuge asilar

Serogrup B'ye karsi asilar



Meningokok Asilari

(Polisakkarit)

Sanofi pasteur Meningivac Grup A polisakkarit 2mg laktoz
Grup c polisakkarit
Menomune Grup A polisakkarit Laktoz
Grup C polisakkarit Sodyum klorit

Grup W135 polisakkarit
Grup Y polisakkarit
GSK AC Vax Grup A polisakkarit 12,6mg laktoz

Biologicals
Grup c polisakkarit
ACWY Vax Grup A polisakkarit 12,6mg laktoz
Grup C polisakkarit
Grup W135 polisakkarit

Grup Y polisakkarit



Meningokok Asilari (Konjuge)

Pfizer Meningitec Pfizer MenC- 11-25 pg CRM ile konjuge 10 pg O- AIPO 4
CRM asetile group C oligosakkarid

Baxter NeisVac- MenC-TT 10-20 pg tetanoz toxoid ile konjuge 10 AI(OH) 3

Bioscience Hg de-O-asetile group C oligosakkarid

Novartis Menjugate Novartis MenC- 11-25 pg CRM ile konjuge 10 pg O- Al(OH) 3

Vaccines CRM asetile group C oligosakkarid

Novartis Menveo MCV4-CRM 33-64 ug CRM ile konjuge 5 ug her yok

Vaccines gruptan C, Y ve W135 oligosaccharide

ve 10 pg of group A oligosakkarid

Sanofi Pasteur ~ Menactra MCV4-DT & 48 pg of diphtheria toksini ile yok
konjuge her gruptan4 ug A, C,Y, and
W135 polisakkarid

GlaxoSmithKline Menitorix MenC-Hib-TT % 17.5 pg tetanoz toxoid ile konjuge 5 yok
Hg Hib polisakkaridi and 5 ug group C
polisakkaridi



Meningokok Asilar:

Grup B
MenZB, MenBvac
Dis membran
vezikiil asilari
(omv) Grup B+C

Serogrup B'ye Polisakkarit kapsiil

karsi asilar

Ters vaksinoloji
Bexsero (6SK)




Hastane Kaynakli Bakteriyel
Enfeksiyonlari Onleyen Asilar

v'Calisma ¢cok
v'Lisansli bir asi yok



Asi Gelistirilmesinde Oncelikler

v" Mikroorganizmanin hangi komponeti antijenik?
v" Homo jenizasyon gosteriyor mu?

v" Segilen antijen kolay elde edilinebilir mi?

v Vicut icin toksik etkileri var mi?

v" Olusan antikor cevabi standardize
edilebilir/olciilebilir mi?



Asi Gelistirilmesinde Oncelikler

v'"Hangi miktarda antijen toksisite
olusturmadan antikor cevabina neden oluyor?

v'Adjuvan ihtiyaci var mi?

v"Olusan antikorlarin etkin siireleri ne kadar
suruyor?

v'Rapel ihtiyact var mi? Varsa hangi siklikla
yapiimali?

v'Hangi yoldan uygulanmali? IM, PO, IN?



Asi Gelistirilmesinde Oncelikler

v" Bagisiklik saglamak istedigimiz hedef popiilasyon?

v Asinin hedefleri neler?
v Enfeksiyonu 6nlemek?
v Gelisen enfeksiyonun siddetini azaltmak?
v"Kolonizasyonu onlemek?
v"Hastanin rekirrensini onlemek?



Direngli Mikroorganizmalar???

v'S. aureus
v'Enterococcus spp.
v'Enterobactericeae

v' Pseudomonas aeruginosa

v'Acinetobacter spp.



Clostridium difficile

v Toksoid asilar
v'Rekombinant toksin esasli peptid asilar

v'Yiizey antijenleri ile iligkili agilar



Clostridium difficile (Toksoid )

humaan|m$ <’) Tavior & Francis
B I NOTH AR L T -

Human Vaccines & Immunotherapeutics

ISSN: 2164-5515 (Print) 2164-554X (Online) Journal homepage: http://www.tandfonline.com/loi/khvi20

Vaccines against Clostridium difficile

Rosanna Leuzzi, Roberto Adamo & Maria Scarselli

To cite this article: Rosanna Leuzzi, Roberto Adamo & Maria Scarselli (2014) Vaccines against
Clostridium difficile, Human Vaccines & Immunotherapeutics, 10:6, 1466-1477, DOL: 10.4161/
hv.28428

To link to this article: http://dx.doi.org/10.4161/hv.28428



Clostridium difficile (Toksoid)

Formalin inaktive edilmis toksoidler
VPI 10463 susunun kiltirinden saflastirma yoluyla

Table 2, Summary of vaccines tested in clinical studies

: e Vaccination regimen/ ' References/
A Chcat e target population Ayt study (clinicaltrial.gov)
Partially purified toxoid A and B (ACAM-CDIFF™ . None/
by Acambis) Phase | 4 doses i.m/healthy adults AIOH), 91,99
Pilot study 4 doses i.m/patients None 100
Highly purified toxoid A and B (>90%) Phase | 3 doses i.m/ healthy adults, elderly Al(OH) 102, 103 NCT01230957/
(Acambis/Sanofi Pasteur*) Phase |l Adults at risk/patients ; NCT00772343
Genetically modified full-length TcdA and B (Pfizer) |  Phase 3 doses i.m/ healthy adults, elderly :Z)n:; NCT01706367
3
KCHATeINNERton prossn Phasel | 3dosesinv heakthy adults eldery | o/ NCT01296386
(Valneva) Al(OH),

*Acambis has been acquired by Sanofi Pasteur in 2008.




Clostridium difficile
Rekombinant Toksin Esasli
Peptidlerle Asilama

Toksoid asilara gore daha ise yarar bir yontemdir

v Notralizan antikorlari giiglendiren epitoplar: hedef alan bir
as!, koruyuculugu en Ust dizeye ¢ikarabilir

v' Kimyasal detoksifikasyon, antijenlerde degiskenlik
olusturabilir

v' Formalin esasli inaktivasyon iglemi, imminojeniklik Gzerinde
negatif sonuglar dogurabilir



Clostridium difficile
Yiizey Antijenleri ile Iligkili Asilar

CDI niiksinun azalmasiyla iligkili



Clostridium difficile
Sonu¢

>65 yas ve diger tim saglikli erigkinlerde

ylksek immunojenik oldugu kanitlanmigtir



Staphylococcu:

coccus aureus

ORIGINAL INVESTIGATION

National Trends in Ambulatory Visits and Antibiotic
Prescribing for Skin and Soft-Tissue Infections

Adam L. Hersh, MD, PhD; Henry F. Chambers, MD; Judith H. Maselli, MSPH; Ralph Gonzales, MD, MSPH
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Figure 1. Annual rates of visits for skin and soft-tissue infections (SSTIs) in
the United States. A visit for abscess/cellulitis is based on codes 681.x and

682.x from the International Glassification of Diseases, Glinical Modification,

Ninth Revision (ICD-9-CM). Visits for other SSTls are based on /CD-9-CM
codes 035, 611.0, 680.x, 683.x, 684.x, 686.x, 704.8, 728.0, 728.86, and
771.5.

& ARFMs
W B-Lactam antibiotics

Percentage of Antibiotics
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Figure 3. Annual distribution of antibiotic prescriptions for treatment of
abscess/cellulitis (based on codes 681.x and 682.x from the International
Classification of Diseases, Clinical Modification, Ninth Revision). The
category of antibiotics recommended for community-acquired
methicillin-resistant Staphylococcus aureus (ARFMs) includes tetracyclines,
clindamycin, a combination of trimethoprim and sulfamethoxazole,

in, and linezolid.




Staphylococcus aureus

Development status of Current vaccine candidates.

Candidate Developer Vaccine approach Status
name/Identifier
Active prophylactic vaccines
PF-06290510/SA4Ag Phizer CIfA/MntC/CP5/CP8 y and Efficacy of SA4Ag Vaccine in Adults
conjugated to CRM g7 g Elective Posterior Instrumented
par Spinal Fusion Procedure (STRIVE):
01827358
g Safety, Tolerability, and
mmunogenicity Study in Japanese Adults:
NCT02492958
GSK2392103A GSK CP5/CP8/TT/AT/CIfA No longer under active development. A Study
plus ASO3B to Evaluate the Safety, Reactogenicity and
Immunogenicity of GSK Biologicals'
Staphylococcal Investigational Vaccine in
Healthy Adults: NCT01160172 [34]
NDV3 NovaDigm rAls3p-N (Calbicans Under development. Safety and
Therapeutics surface protein that Immunogenicity Study of a Recombinant
cross reacts with S, Protein Vaccine (NDV-3) Against S. aureus and
aureus) plus Alum Candida: NCT01273922. Clinical development
for Vulvovaginal candidiasis (VVC) ongoing:
NCT01926028
Glycosylated CP5, CP8, GSK (Glycovaxyn) [33]
and Hlaysst.
SA75 Vaccine Research Whole cell vaccine No longer under active development http://
International www.vri.org.uk/PhaselTrial.pdf
4C-Staph Novartis FhiD2, EsxAB, Hla, [35]
Sur-2
SAC Pan Chai University S. aureus ghosts [36]
various IBT/NIAID Multi-valent [37]
attenuated toxoid
Passive prophylactic immunization
MEDI4893 Medimmune mAb binding to S. -ranging efficacy and safety in
aureus toxin nically Ventilated Adults: NCT02296320
AR-301 Aridis mAb 1/11 Safety, Pharmacokinetics and Efficacy

of KBSA301 in Severe Pneumonia (S. aureus) as
an adjunctive therapy to standard of care
antibiotics in hospital-acquired pneumonia
(HAP) and ventilator associated pneumonia
(VAP) patients: NCT01589185




Staphylococcus aureus

Hedef gruplar:

v'Saglik ¢alisanlart
v'> 65 yas
v'Bagisikligr baskilanmis hastalar

v’ Tekrarlayan invaziv stafilokok enfeksiyonu
olan hastalar




Staphylococcus aureus
(Polisakkarit)

evelopment of StaphVAX™ | a polysaccharide conjugate vaccine against
S. aureus infection: from the lab bench to phase III clinical trials

v' Kapsiiler polisakkarit tip 5 ve 8'e (CP5 ve CP8) subunit iceren aday asi
v Amag: Diyaliz hastalarinda bakteriemiyi 6nlemek
v' Sonug:

— Ilk 40 haftada, bakteriyemi % 571

— 54, haftaya kadar etkinligi % 26'ya diismiis

— Antikor titreleri bilimsel ortamlarda paylasiimamis

Fatttom et al/ Vaccine. 2004 Feb 17;22(7):880-7




Staphylococcus aureus

EEN ORIGINAL CONTRIBUTION

Effect of an Investigational Vaccine
for Preventing Staphylococcus aureus

Infections After Cardiothoracic Surgery
A Randomized Trial

Vance G. Fowler Jr, MD, MHS

Irrlportarl e Infectio d e to Staphylococcus aureus are serious complications of car-
Keith B. Allen, MD diothoracic surgery. An I vaccine can d date (V?‘I 0) © t ng the highly conserved 5
Edson D. Moreira Jr. MD, MPH. PhD aureus ir rf cedeterminantB isimmunogen dge Ilywelltoleratedin wvolunteers.

v'Faz ITI/ randomize/ kontrolld
v'Kardiak cerrrahiye giden 8000 hasta

v' AsiI uygulanan grupta mortalite ve yan etki I




Staphylococcus aureus

therapeu 8

Development of a multicomponent
Staphylococcus aureus vaccine designed to
counter multiple bacterial virulence factors

Annaliesa S. Anderson, Alita A. Miller, Robert G.K. Donald, Ingrid L. Scully, Jasdeep S. Nanra, David Cooper
and Kathrin U. Jansen®

Pfizer'in SA 4 Ag, su andaengellsmus aday as!

Dért antijenden olusur:

*  Yapisma molekili CIfA

*  Manganez tagiyici MntC

« Anti-fagositik kapsiiler polisakaritler 5 ve 8

Tim bilesen antijenlerine karsi fam bagisiklik cevabi olugsmus
12 ay boyunca Ab titreleri yiksek saptanmig

Faz 2b plasebo-kontrol galismasi spinal cerrahiye giden
hastalarda devam ediyor



Staphylococcus aureus
Asi Basarisi Igin

v' Cok antijenli bir yaklagim gerekli
v Asinin test edilecegi en uygun popiilasyon secilmeli

v Risk faktorleri, komorbid durumlar, cerrahi

prosediirler belirlenmeli

v Daha erigilebilir bir son nokta hedeflenmeli
(enfeksiyon siddetini azaltmak gibi)

Giersing et al/Vaccine 2016;34:2962-6



Pseudomonas Asilart

Table 1. Potential antigens for P. gaeruginosa vaccine

Asl igin potansiyel antijenler:
Lipopolisakkarit ve o polisakkaritler
Mukoid ekzopolisakkaritlere

OMP

Flagella

Pili

Olii Tim Hiicre Asilari ve Canh Zayiflatilmis Asilar
Adenoviral Vektorlerin Kullaniimasi




Pseudomonas Asilari
(Lipopolisakkarit)

v'LPS, yiizey erisilebilirligi ve yiiksek
immuno jeniklik

v'Lipid A ile iligkili toksik etkiler fazla

v'Serotipler arasinda heterojenlik var



Pseudomonas Asilari
Lipopolisakkarit (Aerugen®)

Vaccination of Cystic Fibrosis Patients Against Pseudomonas
aeruginosa Reduces the Proportion of Patients Infected and
Delays Time to Infection

Alois B. Lang, PhD,* Anna Riideberg, MD,} Martin H. Schoni, MD, } John U. Que, PhD, T
Emil Fiirer, PhD,7} and Urs B. Schaad, MD§

Sekiz serotipten saflastirilmis P. aeruginosa O -polisakarit
molekiillerini eksotoksin A ile konjuge ederek gelistirilen as

Asilanmis kigilerde yiiksek afiniteli antikorlar
Enfeksiyon orani daha {

Asilamadan 10 yil sonra bile P. aeruginosa iliskili kronik enfeksiyon
sikhiginda belirgin {

The Pediatric Infectious Disease Journal,2004



Pseudomonas Asilari
Lipopolisakkarit (Aerugen®)

July 18, 2006 02:20 ET

Crucell Announces Suspension of Aerugen® Clinical Development

LEIDEN, NETHERLANDS - (MARKET WIRE) - July 18, 2006 -

Faz IITI,
Randomize, gift kor, plasebo kontrolli,
476 hastayi igceren ¢alismada

Ik calismanin aksine kolonizasyonu
engellemedigi bulunmus




Pseudomonas Asilart
ukoid Eksopolisakkaritler

INFECTION AN IMMUNITY, July 2003, 38753884 Vol 71,
0O15-95670FF08.00+0  DHOI: 100 1123."].&[ T1.7.3875-3884.2003
Copyright ©@ 2003, American Society for Microbiology. All Rights Reserved.

Construction and Characterization of a Pseudormonas aeruginosa
Mucoid Exopolysaccharide-Alginate Conjugate Vaccine

Christian Theilacker, Fadie T. Coleman, Simone Mueschenborn, MNicolas Llosa,
Martha Grout, and Gerald B. Pier™

Chanrning Laboratory, Departrment of Medicine, Harmvard Medical School, Boston, Massachusertis 021 15-5804

Received 18 November 2002/ Returned for modification 12 February 2003/ Accepted 26 March 2003

Deterioration of lung function In. patients with cystic fibrosis (CF) is closely associated with chronic pul-
monary infection with mucoid P aerngl . The muacoid ﬂnpal;-’sal:charid.e (MEFPF) from P. aerwgi-
rose has been shown to induce opsonic antibodies in mice that are protective against this chronic infection.
MEP-specific opsonic antibodies are also commonly found in the sera of older CF patients lacking detectable
F. aeruginosa infection. When used in a human vaccine trial, however, MEF only minimally induced opsonic
antibodies. To evaluate whether conjugation of MEFP to a carrier protein could imp:ruve its immunogenicity, we
bound thiolated MEF to kevhole limpet hemocyanin (KLH) by using succinimidyl-4-(A-maleimidomethylcy-
clohexane-l-carboxylate (SMOC) as a linker. In contrast to the native MEFP polymer, the MEP-KLH conjugate
vaccine induced high titers of MEP-specific immuonoglobulin G (IgG) in C3H-HeMN mice and in a rabbit. Sera
from mice immunized with MEP-KLH conjuogate, but not from animals immunized with comparable doses of
native MEF, demonstrated opsonic killing activity. Vaccination with MEP-KILH conjugate induced opsonic
antibodies broadly cross-reactive to heterologous muoooid strains of P, aeruginosa. Preexisting nonopsonic
antibodies to MEP are found in normal homan sera, including yvoung CF patients, and their presence impedes
the induction of opsonic antibodies. Induction of nonopsonic antibodies by either intraperitoneal injection of
MEP or injection or feeding of the cross-reactive antigen, seaweed alginate, reduced the level of overall IgG
elicited by follow-up immunization with the MEP-KLH conjugate. However, the opsonic activity was lower only
in the sera of MEP-KLH conjugate-immunized mice with preexisting antibodies induced by MEF but not with
antibodies induced by seaweed alginate. Immunization with MEP-KLH elicited a significant proportion of
antibodies specific to epitopes involving O-acetate residues, and this subpopulation of antibodies mediated
opsonic Killing of mucoid F. eeruginesa in vitro. These results indicate that conjugation of MEP to KLH
significantly enhances its immunogenicity and the elicitation of opsonic antibodies in mice and rabbits, that the
l:quugate lnduce-a upsnnlc s.n‘ljhod[es im tl].e 'presenl:e a:r 'pree:dsting nanupsnnlt ﬂﬂhﬂd[fﬁ, and that opsonic

Ancak preklinik ¢alismalarin cesaret verici sonuglarina ragmen

basarili bir klinik Griin heniiz bulunmamaktadir.




Pseudomonas Asilart

Olii Tim Hiicre Asilari ve
Canli Attenie Asilar

v' Canli attenie P. aeruginosa asilari, aroA geni mutasyonlar: ile
olusturulmus

v" Fareler ve tavsanlarda intranazal bagisiklama,
v Yiiksek titrelerde opsonik antikorlar: ortaya ¢ikarmis
v' Asi suglarin neden oldugu &liimcil pnémoniye karsi koruma saglamis

v' Asi disindaki diger suslara karsi da bir miktar koruyucu oldugu tespit
edilmis

Pribe et al./Infect Immun 2002;70:1507-17



Pseudomonas Asilari

Olii Tim Hiicre Asilari ve Canli Ateniie
Asilar
Sonug:

v’ Bagigiklik olusumunu surddrirken
v Virilans azaltmak igin ilave tekniklerin geligtirilmesi

Bu tur asilarin Kklinik olarak gergeklesmesini
kolaylastiracaktir



Pseudomonas asilarinda
Canli Atteniie Salmonella Suslarinin Kullanimi

v’ Farelerde , P. aeruginosa O antijeni eksprese eden
zayiflatilmig Salmonella serotipine

v Mukozal cevap igin oral immunizasyon saglanmis
v' Pulmoner bakteriyel enfeksiyon | ve sagkalim siresi

v Salmonella agilarinin kullanilmasi, mukozal bagisiklik
olusturmak igin etkili bir arag¢ olabilir



Adenoviral Vektorlerin
Kullaniimasi

Protective Immunity to Pseudomonas aeruginosa Induced with a Capsid-Modified Adenovirus
Expressing P. aeruginosa OprF*

Stefan Worgalll:2", Anja Krausel, JianPing Qiu!, Ju Joh1, Neil R. Hackett!, and Ronald G. Crystal!

B_G§I§Ikllk sistemi adjuvani olarak hareket etme
yeteneklerinden dolayi, Adenovirus (Ad)
vektorleri genetik asilar igin cazip araglaridir

Sinirhiliklar:

* ayni Ad serotipinin tekrar uygulanmasi ile,
bagisiklik tepkisi azalir

Bangari et al./vaccine 2006;24:849-62

CcMVH OprF H pA

- AE1 AE3 -
A W
B

(& Rare human/nonhuman
serotype

e 1. Strategies for Ad vector-based vaccines against £. geruginosa.

pression of transgenes encoding P. geruginosag antigenic proteins

JprF) by replication-defective {deletions in E1 and £3 genes) Ad

rs. {(B) Modification of Ad capsid proteins to incorporate antigenic

. »efeg. Epi8 of OprF in hexon) or targeting moities (e.g. RGD on

fiber knob to target integrins on dendritic cells). (C) Use of alternate
serotypes or non-human Ad vectors to circumvent the pre-existing im-
munity to prevalent human Ads.



Pseudomonas Asilari
Flagella

v'Cok merkezli/Randomize/Cift kor/ placebo

'

kontrolli/faz TIT
v'Asi guvenli ve immiinojenik

v'P. aeruginosa ile enfeksiyon riskini

Doring et al./PNAS 2007;104:1120-25



Pseudomonas Asilari
Pili
v'Serolojik heterojenlik

v'Korunan baglanma yeri

v'Asilarin gelistirilmesini zorlastirmaktadir

Campbell et al./J Mol Biol 1997;267:382-402



Pseudomonas Asilar:

Ekstraseliiler Toksinler ve Proteazlar

v' Eksotoksin A'nin subinit veya DNA asilari spesifik antikorlar:

ortaya ¢ikardigi ve koruyucu oldugu saptanmis

v Gelistirilen bir toksoid eksotoksin A asisi da yanik fare

modellerinde eksotoksin A'ya karsi koruyucu oldugu bulunmus

Chen et al/J Biomed 1999;6:357-63
Manafi et al./BMC Microbiol 2009;9-23



Pseudomonas Asilari
Dis Membran Proteinleri

v'Genis bir P. aeruginosa susu ¢esidine karsi
koruma saglamak igin en umut verici asi
antijenlerinden biri olmay: siirdiriyor

v'Daha fazla kontrolld klinik ¢alismalara ihtiyag

vardir

Price et al./Infect Immun 2001;69:3510-5
Mansouri et al./infect iImmun 1999;67:1461-70



Pasif Immunoterapi

v Pasif immiinoterapi, yanik hastalari, YBU'deki hastalar ve bagigiklik sistemi
baskilanmis aktif asilamaya yanit olarak etkili bagisiklik saglayamayan hastalar
gibi yliksek riskli gruplarda potansiyel olarak hizli koruma saglayabilir

v" LPS O-antijenleri igin spesifikligi olan mAb'ler hayvan deneylerinde

enfeksiyona karsi koruma gostermistir

Roe et al./Infect Dis 1983;5:922-30
Donta et al/J Infect Dis 1996;174:537-43
Collins et al/Am J Med 1984;76:168-74



Pasif Immunoterapi

Anti-Pseudomonas aeruginosa serotype 011 LPS immunoglobulin M
monoclonal antibody panobacumab (KBPA101) confers protection
in a murine model of acute lung infection

T. Secher't, L. Fauconnier, A Szade?, 0. Rutschi®, 5. C. Fas®, B. Ryffel* and M. P. Rudolf3*

1UMR6218, CNRS, Orldans, France; “Department of Medical Biotechnology, Faculty of Biochemistry, Biophysics and Biotechnology,
Jagiellonion University, Krakow, Poland; *Kenta Biotech AG, Bem, Switzeriand

*Corresponding author. Kenta Biotech AG, Rehhagstrasse 79, CH-3018 Berne, Switzerland; Tel: +41-58-680-52-56; Fox: +41-58-680-52-51;
E-mail: michael.rudolf@kentabiotech.com
1Present address: INRA and Ecole Nationale Veterinaire, UMR1225 Host-Pathogen Interaction [HAP, Toulouse, France

Received 17 October 2010; returned 21 November 2010; revised 7 January 2011; accepted 23 Jonuary 2011

Objectives: To investigate the in vivo efficacy in a murine pulmonary infection model of panobacumab
(KBPALOL), & human IgM monoclonal antibody directed against the O-polysaccharide moiety of Pseudomonas
aeruginosa serotype 011, and to descrine the anti-inflammatory effects in the lung os o consequence of the
tregtment.

Methods: We established an experimental murine model of acute pneumonia by intrancsal administration
of P. aeruginosa serotype O11. Mice were treated, ofter infection, with o single introvenous injection of
panobacumab and panobacumab lung bioavailablity was assessed. Inflommatory parameters such as
pro-inflammatory cytokine production and neutrophil recruitment in broncho-alveolar lovage fluid (BALF) were
measured and bacterial load in the lung was analysed.

Results: Panobacumab plays a significant role in addition to the host innate immune response, leading to
improved control of pumonary infection. The IgM antibody is able to reach the broncho-clveolar space ond
reduce the pulmonary bacterial load s well as lung inflammation in a dose-dependent manner. Furthermore,
panobacumap treatment leads to enhanced neutrophil recruitment in BALF while reducing the host-derived
production of pro-inflammatory mediators and lung injury.

Conclusions: These dota provide evidence that panobacumab, an Igh-based immunotherapeutic, is highly
efficacious in controlling acute lung infection by enhancing the natural innate immune response.

A Is BREAKTHROUGH THERAPIES FOR
PHARMACEUTICALS ANTIBIOTIC RESISTANT INFECTIONS

Products Technology News

Home>> Products>

AR-101: FuLLY HuMAN MAB
AGAINST PSEUDOMONAS AERUGINOSA LPS SEROTYPE O11

AR-101 (Aerumab™ or 'Pancbacumab’) is fully human monoclonal IgM anfibody directed against P. aeruginosa
lipopolysaccharides (LPS) serotype O11. The LPS 011 serotype has a prevalence of approximately 22% of all P.
aeruginosa hospital-acquired infections worldwide. AR-101's activity is based on its ability to bind and stimulate human
complement deposition on P. aeruginosa, leading to improved immune call recognition of the bacteria, and complement-
dependent bacterial killng (its mechanism of action video is below). AR-101 is intended to be a first line adjunctive therapy

for patients with severe P. aeruginosa pneumonia in hospital settings.

AR-101 has completed phase 1 in healthy volunteers and phase 2a clinical tesfing in hespital-acquired pneumonia (HAP)
and ventilator- associated pneumania (VAP) patients. The phase 2a preliminary proof-of-concept study evaluated AR-101
mAB in 18 very high risk HAP and VAP patients as an adjunctive therapy to standard of care antibiotics. The results showed
that AR-101 met the primary safety endpoints, accelerated clinical cure of pneumonia, and protected all patients from
mortality as compared to the contemporaneous standard of care antibiotics alone group [see [Que et al. Eur J Clin Micro.
Inf, Dis. 2014). This top-ine preliminary result underscores the vast potential of anti-infective monoclonal antibody therapies

as an adjunctive drug to complement standard of care antibiotics. AR-101 has been granted orphan drug designation in the

Search

Contact Us

J Heavy
thains
N,
] [ chains
w7
'\ [¥) ‘r,_;"
y L ¢
X 7.

AR-101 Aerumab™



Pseudomonas Asilari
Sonug

v Hem protein hem de genetik asi olarak gelistirilen Opr'lar umut

verici asi adaylaridir

v" Monoklonal antikorlarin gelistirilmesi, duyarli kigilerde

enfeksiyonlarin kontrol altina alinmasina vaat etmektedir

v' KF'li bireylerde ilk pulmoner enfeksiyonu geciktirmek veya onlemek

icin yaptlan bir asi, 6nemli bir etkiye sahip olacaktir

Sharma et al/Human Vaccines 2011;7:999-1011



Acinetobacter Asilar

v Yapilan asi galismalar:

v Formalinle inaktive edilmis tim hicre asilari

Current advances and challenges in the development of Acinetobacter

vaccines

1,2,
Wangxue Chen
" siry; St. Catharines, Onrario

'"Human Health Therapeurics; Narional Research Council Canada; Ormawa, Onrario, Canada; *Deparoment of Biology; Brock Univer

Canada

v" K1 Kapsiiler polisakkarit



Acinetobacter Asilar

v' O-antijen ve kapsiiler polisakkaritlerin degiskenligi

v" Traub ve ark. klinik izolatlardan en sik elde edilen 40 serovari
belirlemislerdir

v' En iyi agi adayini bulmada, spesifik hastaliga bagl serotiplerin olup
olmadigini belirlemek igin daha ileri epidemiyolojik ¢alismalar
gereklidir

v' OmpA en umut verici antijendir

Traub et al/Zentralblatt fir Bakteriologie 1998;288:175-80



Acinetobacter Asilari

v'Yapilan ¢alismalarda tutarsizliklar mevcut

vOmpA tek basina asi gelisimi igin uygun
olmadigini ortaya ¢ikmis

Luo et al/PloS one 2012; 7:e29446
Chiang et al/ Hum Vaccin Immunother 2015; 11(4):1065-73



Acinetobacter Asilar
Sonug

v Antikor aracili opsonizasyon, bakterisidal etkinlik
ve mukozal IgA yanitlarinin roli
v'Daha az antijen asi gelistirilmesi igin uygun

v Klinik izolatlarin serotip prevelansi hakkinda
epidemiyolojik genis verilerin elde edilmesi
rasyonel asi tasarimi igin onemlidir



Escherichia colr

v'O antijen altbirimleri, susglar arasinda
belirgin bir degiskenlik gosterir > 180
farkl tipi vardir

v'K antijeni 80'den fazla tird vardir

v'H antijeni, 50'den fazla gesidi

Orskov et al/Can J Microbiol 1992;38:699-704
Whitfield et al/Annu Rev Biochem 2006;75:39-68
Geue et al/Microbiol Immunol 2014;58:77-86



Escherichia coli

v'ST131 olarak bilinen ST klonal grubu
v'H30 klonal alt tipi

v’ Tekrarlayan veya kalici IYE olan hastalar
ile bakteriyemi olan hastalar arasindaki

diger klonlara gore daha yaygindir

Mathers et al/Adv Appl Microbiol 2015;90:109-54
Tchesnokova et al/J Clin Microbiol 2014;52:1358-65



Escherichia coli
Asi Gelistirilmesindeki Zorluklar

Teknik faktorler Etkinligin belirlenmesi

v v v

Maksimum o polisakkarid Hangi hastaliga odaklaniimali? Degisik yas gruplari ve
icermesi UTI,Menenijit,bakteriyemi poptlasyonlarda

v v v

Korumanin serolojik
korelasyonunu kurmak

Alternatif veya ek tasiyici

protein icermesi BirEE Prei

v v v

Opsonofagositik oldiirme Korunmanin agiklanamayan

Hedef popililasyon,yas grubu

saglamasi mekanizmalri
Tur tespiti icin hizh ucuz O Serotip dagiliminin
testlerin gelistirilmesi belirlenmesi

Poolman et al/JID 2016:213-19



[

B e e

Escherichia colr
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Figure 3.  Escherichia coli O serotypes causing extraintestinal infections. Data are
from the article by Orskov et al [41]. Abbreviation: UTls, urinary tract infections.
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Escherichia colr

v' K1 antijeni, Neisseria meningitidis serogrup

B'nin kapsiiler polisakkaridi ile aynidir

v Insan dokusu ile capraz reaktivite potansiyeli

mevcut

Cross et al/J Infect Dis 1984;149:184-93
Soderstrom et al/N Eng J Med 1984;310726-7



Escherichia coli

v'O antijenleri insanlara uygulanmadan 6nce
detoksifikasyona ihtiya¢ duyar

v'Detoksifikasyon, hidroliz vasitasiyla lipid-
A'nin ¢ikarilmasiyla gergeklestirilir

v'Bu da polisakkaridin imminojenikligini

azaltir

CrosS et al/Infect Dis ClinNorth Am 1990;4:271-82



Escherichia coli
Biyokonjugasyon

v'Coklu O polisakkaritlerinin, protein

tasiyicisinin spesifik alanlarina

konjligasyonuna izin verir

v'LPS'nin kimyasal detoksifikasyon ihtiyacini

ortadan kaldirir

Ihssen et al/Microb Cell Factories 2010; 9:61.



E.coli Biyokonjugasyon

Bir 4-valanl prototip E. coli biyokonjuge asisi (EcoXyn-4V; GlycoVaxyn)
Faz 1 (NCT02289794)

GlycoVaxyn announces the initiation of a Phase | clinical trial in collaboration
with Janssen for a vaccine against Extra-intestinal pathogenic Escherichia coli
causing urinary tract infection

Jul 01, 2014, 02:00 ET from GlycoVaxyn AG

_f ] s in]o | & KX

ZURICH-SCHLIEREN, Switzerland, July 1, 2014 /PRNewswire/ - GlycoVaxyn AG, a leader in the development of innovative
conjugate vaccines, today announced the Initiation of a Phase 1 clinical trial of a candidate vaccine to prevent infections
caused by Extra-intestinal Pathogenic Escherichia coli (ExPEC), such as urinary tract infections (UTIs). The investigational
vaccine is being co-developed by GlycoVaxyn AG and Janssen Pharmaceuticals Inc. (Janssen), one of the Janssen The neWS yOU

Pharmaceutical Companies of Johnson & Johnson. need When you
’



Escherichia coli
Sonug

v'> B0 yas erigkinlerde

v'Prostat biyopsisi veya abdominal/genitouriner
cerrahi uygulanan hastalar

v'Bakimevi hastalari
v'Kalici kateterleri olan kisiler
v'Tekrarlayan veya komplike olmug IYE'ler

Poolman et al/JID 2016:213-19



Klebsiella pneumoniae

v'Bakteri icin mevcut olan herhangi bir asi veya
monoklonal antikor mevcut degil

v'Potansiyel asi adaylari igin farkl serotiplere
sahip suglarda homojen olan protein
antijenleri aranmaktadir



Klebsiella pneumoniae

Tim hiicre asilari

Review
Development of immunization trials against Klebsiella pneumoniae
Tarek A. Ahmad®*, Laila H. ElI-Sayed ?, Medhat Haroun?, Ahmad A. Hussein?, El Sayed H. El Ashry°¢



Klebsiella pneumoniae

Tim hiicre asisi denemeleri, 70'lerin basinda
gergeklestirilmis

Ancak sinirli glvenlik ve advers reaksiyon ( endotoksisite)
Sindirilmis bakteri asilarinin etkin oldugu gésterilse de,
sadece oral olarak uygulanan formlar arastirma

asamasindadir

Green et al/Appl Microbiol 1970;20:416-20
Riottot et al/Infect Immun 1981;34:126-30



Klebsiella pneumoniae

v'Ribozomal denemeler

v'Asinin imalat igin biyik olgekli Gretimde
maliyet etkili olmasa da, bu tir bilesenler
yine de tastyici proteinler olarak

kullanilabilecegi distindliyor

Postal et al/Ann Inst Pasteur Immunol 1988:139:401-7



Klebsiella pneumoniae

Safety and immmunogenicity of a
rolyvvalent Klebsiella capsular
Prolyvysaccharide vaccine in humans

S. J. Cry=z, Jr.”7, . MortiTmer™, A. S, Cross®, E. Fiarer®  amd R. Germanier™

A podywvalenr Kilebsiella vacofne composed of sixc sercocrvpes of capseelar polvsaccharides (K2, K3,
I, KZ2F, K30, and K55) was developed arnd irs safery arpda irrrmreerrcrgeniciiy everlorared ire Fros revepres .,
Fligiiy poarified capsialor antigens were freated frn O.F ~ NaCdfl in 95 % echanol o dertoxify crace
AXPTT B P S o T R rrr Errer s d wrgr L olvsacciraride (L5, The vaccine was morntoxic e reo ey o e mic
N arwirrals. A tosal of S0 individoaoals received either 25 or 50 g of eackh represemnted anigers
seubcuranecsly. Reactions o vaccinarion ., where mnoted, were trarsienrs and mrild in ratoare. A
Errrrrroerrimivrg odose of 50 g of eacfr anfisenr (300 g roteaad ) elficited o Foereerfolfd or grealer frrerrnerrrorgs for-
draadirs o (Fedo ) resprorese fo alflf vaccoine anrtigens e =50'%h of vaccinees. Cremerallyv, the sero sy e (ficity
ol rfre annribody response was limited o thhose capsolor antigerns imnclfowded s thre waocirne.

isaolated frome the serwarm of vaccinees was fownd o be Righly protective agairnst fatal cxpoerirmerntal
Filebsiella K2 HSaurm wornnda sepsis

frvadicarirng fhrar rhe francfional antibaody is elicited Following
O e T ToT e

Fleyvords: A e iefilo: se roseci ety @ polvacabemt vieccine - hummsene

v" Polivalanli asi
v' Alt1 kapsiler polisakkarit tipi
v' Geligen antikor cevapi asi serotipleri ile sinirl kaldig:

v" Yanik sepsis olan hayvan ¢alisma modelerinde koruyucu oldugu



Klebsiella pneumoniae

il | Journal of
IE] | Clinical Microbioclogy

JCRA Artichke | JJowrmal Info. | authors | Reviewers | Permissions | Jowurmsa I=_aS Pk _org

o Clin Microbicl. 1988 MNow, 26(11): 22572261 . PhACID: PC2855871

Enzyme-linked immunosorbent assay to evaluate the immunogenicity of
a polyvalent Klebsiella capsular polysaccharide vaccine in humans.

M Granstrom. B WWretlind, B Markman, and S Crv=

24 valanl CPS epitopundan olusmaktadir
18 ay siiren humoral bagisiklik treftir

bakteriye karsi tam bir (% 100) genis spektrumlu koruma saglamamakta

80'li yillarin sonlarina dogru tanitilmasindan bu yana piyasaya

stridlmemistir
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