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Modern medicine is building on 

effective antibiotics…..



Giani et al – JCM 2009

Santoriello et al – unpublished

late 2008late 2008

Epidemic diffusion of KPC-producing K. pneumoniae 
of Clonal Complex 11 (ST258, ST512) in Italy

Epidemic diffusion of KPC-producing K. pneumoniae 
of Clonal Complex 11 (ST258, ST512) in Italy
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As a deadly infection, untreatable by nearly every antibiotic, spread through the 

National Institutes of Health’s Clinical Center last year,

The staff resorted to extreme measures. 

They built a wall to isolate patients, gassed rooms with vaporized disinfectant 

and even ripped out plumbing





The implications of widespread resistant strains of 
gonorrhoea:
Are we heading towards a postantibiotic era?

106 million new cases of gonorrhoea yearly-

many of which are not treatable with          
available drugs



How large is the unknown ?
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Mortality
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The tip of the iceberg



In Dar es Salaam, Tanzania, the paediatric 

mortality rate from gram-negative infections 

were more than 43 %. Antibiotic resistance 

were a significant risk factor for a fatal 

outcome

Blomberg et al BMC Infect Dis 2007



Adapted from Blomberg,

BMC Infect Dis 2007

Antibiotic resistance is causing significant 
mortality

Inappropriate antibiotic treatment (ESBL)

Appropriate antibiotic treatment

Tanzania, 2000’s: 
Gramnegative (ESBL) is causing  a decrease the 
chance of a 14-day survival from ~ 70% to 20%

Severe neonatal 
bacterial infections



One child dies every five minutes because the
antibiotics given are not effective due to 

bacterial resistance

Zulfiqar Bhutta presentation at ReAct 
conference Sep. 2010



Major G(Major G(--) resistance bacteria) resistance bacteria

Drug Resist. Updat. (2011), doi:10.1016/j.drup.2011.07.001; Chin J  Nosocomiol,  2011, 23:4896



3rd-gen. cephs-R
Gram-neg. bact.

Colistin

Carbapenems

Colistin-S only
Gram-neg. bact.

Colistin-resistant  (pan-
resistant) bacteria appearing  
in many countries

Source: Falagas ME, Kasiakou SK. Clin Infect Dis 2005;40:1331-41.

Michalopoulos AS, et al. Clin Microbiol Infect 2004;11:115-21.

Pan-resistant
Gram-neg. bact.



Polymyxins –
Empirically or as definitive therapy?

Polymyxins –
Empirically or as definitive therapy?

15

� Definitive, only when susceptibilities were known 

until 2004

� Epidemics of OXA-23 A. baumannii: polymyxins →

empirically prescribed in many hospitals

� Emergence of KPC-2 Enterobacteriaceae: 

polymyxins→ empirically prescribed in most

hospitals

� Resistanace Increasing in some centers, especially in 



Evolution of colistin resistant KPC-Kp

in one large tertiary care hospital
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AntibioticAntibiotic
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Disease treatments and medical procedures
under serious threat



� Selektion

� Spridning

� Brist på nya antibiotika

� Brist på snabb diagnostik



Penicillin Products for Every Indication!
Penicillin Products for Every Indication!



China: Intravenous antibiotics for common colds

Annual antibiotic use per capita

Sweden :7 grams     China :138 grams







Global policy& governance
Social mobilization
Research and  drug 
development

The gap between science and policy

Number of entries in PubMed 

Search term : Antibiotic



Global strategies against 

antibiotic resistance



Will we respond to antibiotic resistance in time?Will we respond to antibiotic resistance in time?

 STRAMA IHCAR 

A seminar on the growing threat of antibiotic resistance 
September 14-17, 2005, Uppsala
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ReActs  fokusområden 

• Lyfta resistensfrågan i den globala debatten  

• Verka för etablering nationella /regional program 

mot antibiotika resistens

• Samverkan med WHO

• Främja behovsdriven forskning och utveckling av 

nya effektiva antibiotika



ORGANISATIONER SOM SÖKT KOMPETENSSTÖD 
FRÅN REACT

OECD

World Economic Forum

WHO HQ samt
-SEARO
-PAHO
-WPRO
-EMRO
-AFRO
-EURO

EU-Kommissionen

JPIAMR

Innovative Medicines Initiative (IMI)

White House Office on Science 
and Technology Policy

European Academies Science Advisory 
Council (EASAC)

Interacademy medical panel

WTO

World Intellectual Property Organization

Läkare utan gränser

Världsbanken

M8 Alliance of Academic Health Centres

Universitet

Professionella sammanslutningar

Journalister
VR/FORMAS/VINNO
VA/FORTE

MSB

Nationella 
samverkansgruppen för 
ABR 

Socialdepartementet

Folkhälsomyndigheten



REACT IN LATIN AMERICA



The Cuenca Declaration, 2008 

The problem is not 

the bacteria but 

ourselves. 
The destruction of mother earth 

and the cosmos by the 

consumer society which has 

invaded and destroyed the 

sacred site of different forms of 

life including the world of 

bacterias 





South East Asia

• Supporting the 
establishment of 

national policy 

platforms on ABR

• Conference in 2011

• Engaging consumer 
groups





Ghanaian working group on 
AMR

2011:  MoH working towards the development of a national 

policy for management of ABR

2013: Establishement of a national policy
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Penicillins?Penicillins?
Cephalosporins?Cephalosporins?

Carbapenems?Carbapenems?

Polymyxins?Polymyxins?

Treatment options:
The new kids on the block?

Thanks to Magnus Gottfredsson for the slide



Ingen ny klasss av antibiotika  
sedan 1987







Innovative Incentives for 
Effective Antibacterials



Novel antibacterial targets

High Throughput Screening

Candidates

Genomics

Small molecule ‘Leads’

1990-talets 
“genomics approach”
har misslyckats

Laboratory testing

Clinical Trials

From David J Payne  GlaxoSmithKline, Collegeville, PA, 

USA with permission



R&D Pipelines 11/2013

Small molecules in clinical development Phase 1-3, NDA/MAA

Old: Analog of used antibacterial class
Novel: New antibacterial class

U. Theuretzbacher: IJAA, 2012, 39:295– 299 (updated)

Focus of activity



ReActs policyarbete  för global tillgång 

till effektiva antibiotika



Uppsala, september 2010



New Drugs for Bad Bugs (ND4BB, IMI)New Drugs for Bad Bugs (ND4BB, IMI)

EU  gör stora satsningar på nya antibiotika

Topic 1

Clinical trial 
network on ABR

Topic 2

Research on 
penetration and 

efflux of antibiotics 
into bacteria

Topic 4

New economic 
models for ab 

R&D and 
responsible use

Subtopic 3A

Drug discovery 
platform

Topic 3

Development of 
new drugs for 

Gram-negatives

Subtopic 1C

Clinical 
development of 

compound

Subtopic 3B

Candidate 
portfolio

Topic 5

Clinical 
development of 

compounds

93 M€

26.4 M€

58.9 M€

16 M€

30.55 M€

6.3 M€

Call 6

Call 8

Call 9



Towards a new business logic for  
R&D of novel antibiotics 

• Needs driven - based on analysis of pipeline

vs resistance and its burden

• Solving the scientific challenges

• Incentives that stimulate R&D of priority antibiotics

• De-linking return of investment from sales

• Controlled use and distribution of new AB   

• Equitable global access and affordability 



Långsam  diagnostik-
en fara för patientstäkerheten



Kumar A, et al. Crit Care Med 34:1589-96, 2006

Time to effective treatment is critical





Antibiotics for breakfast ??





Antibiotics in the environement 

INDIA- A WORLD CENTRE FOR PRODUCTION OF  GENERIC DRUGS

Larsson DGJ, de Pedro C, Paxeus N. 2007. Effluent 

from drug manufactures contains extremely high levels of 

pharmaceuticals.  J Haz Mat. 148 (3), 751-755 



“Begin streptomycin sprays when 
about 10 percent of the 
apple blossoms are open”







Antibiotika

En mEn määnsklig rnsklig räättighet ttighet 
eller en eller en äändlig resurs ?ndlig resurs ?



Adapted from Källander 2005

Access Excess

A new business model must be built on the global needs

and secure access and affordability as well as rational use
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