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Antibiotics have changed the world
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“When I woke up just after dawn on September 28,
1928, I certainly didn’t plan to revolutionize all
medicine by discovering the world’s first antibiotic, or
bacteria killer. But I guess that was exactly what I did.”

Alexander Fleming

Austrian et all; Annals of Internal Medicine, 1964



Antibiotics are the cornerstone of medicine
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ReAct group, Uppsala

ANTIBIOTICS

Basic healthcare

Modern medicine

Maternal and child health



Antibiotic resistance is a global concern

”A post-antibiotic era means, in effect, an end to modern

medicine as we know it. Things as common as strep throat or

a child’s scratched knee could once again kill”

Dr M Chan, DG WHO, March 2012
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A FAILED MODEL

06/02/2020Anna Machowska 5

New 
Antibiotics

Marketing

Overuse

Resistance

Adapted from ReAct, Uppsala



Antibiotic use and resistance worldwide
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Total outpatient antibiotic use (J01) 2016
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ESAC-Net Surveillance data November 2017



Seasonal variations of outpatients antibiotic use in 10 European countries

Ferec et al; Journal of Antimicrobial Chemotherapy (2006) 58, 401–407



Antibiotic use is associated with the development 
and spread of resistance
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Cheng et al., Emerging Infectious Diseases Vol. 18, No. 9, 2012



The burden of antibiotic resistance
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Antibiotic resistance in Europe
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Antibiotic resistance in Europe
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Antibiotic resistance in Europe
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Global Antimicrobial Resistance Surveillance System (GLASS) Report

GLASS objectives

o Foster national surveillance systems and harmonized
global standards

o Estimate the extent and burden of AMR globally by
selected indicators

o Analyse and report global data on AMR on a regular basis

o Detect emerging resistance and its international spread;

o Inform implementation of targeted prevention and control
programmes; and

o Assess the impact of interventions
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Antibiotic resistance- how big is the problem?
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O´Neill, Antimicrobial Resistance: Tackling a crisis for the health and wealth of nations. Review on Antimicrobial Resistance, 2014



Data from the European Union

• AMR is responsible for an estimated 33,000 deaths per year in the EU

• It is also estimated that AMR costs the EU EUR 1.5 billion per year in healthcare costs and productivity losses
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https://ec.europa.eu/health/amr/antimicrobial-resistance_en



Dry pipeline of new antibiotics

2020-02-06Anna Machowska 18



Drivers of irrational antibiotic use

o Lack of public knowledge and awareness
o Local cultural context
o Access to antibiotic without prescription
o Leftover antibiotics
o Lack of adequate education for healthcare providers
o Pharmaceutical promotion
o Lack of rapid and sufficient diagnostic tests
o Patient-doctor interaction
o Knowledge attitude and perception of pharmacists
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Machowska A et al. Int J Environ Res Public Health. 2018



Antibiotics kill viruses?

06/02/2020Anna Machowska 20

Special Eurobarometer Report 445, 2016

Sweden: 72% correct



Antibiotics are effective against colds and flu?
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Special Eurobarometer Report 445, 2016



Any differences between countries?
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Special Eurobarometer Report 445, 2016



Lack of regulation- over the counter access
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Lack of rapid diagnostic test- a core problem behind the incorrect 
prescribing and use of antibiotics
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o Prescribers do not know the cause of infection

o Conventional culturing and susceptibility testing takes time

o In all countries, empiric prescribing dominates, but the choice of
antibiotics might be changed to less broad spectrum ones in situations 
where a culture is done and after culture results are available.
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Antibiotic resistance is a missing topic in the SDG!



The political declaration from 
UN General Assembly high-level meeting on AMR
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ReAct, Uppsala 2019
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The costs difference in treating tuberculosis 
with and without resistance

2020-02-06Anna Machowska 31



2020-02-06Anna Machowska 32



Impacts on poverty
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Securing access while reducing excess
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o Lack of access is a bigger problem than resistance in LMICs
o We need system wide intervention to strengthen these health systems



Treatment coverage for childhood pneumonia
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UNICEF, Pneumonia and diarrhoea Tackling the deadliest diseases for the world’s poorest children, 2012
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Access Barriers to Antibiotics | 2019



Antibiotics are not affordable for many in LMICs
and government funding for health is low
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Access Barriers to Antibiotics | 2019



06/02/2020Anna Machowska 38



06/02/2020Anna Machowska 39



Antibiotics and the environment
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Global response
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UN General Assembly 
Political Declaration 
(2016)

Interagency Coordination 
Group (IACG, 2017)

IACG delivered 
recommendations to UN 
Secretary- General

Report back from UN 
Secretary- General to  
UNGA



Global actions to combat antibiotic resistance 

2020-02-06Anna Machowska 43

• To improve awareness and understanding of AMR

• To strengthen the knowledge and evidence through 
surveillance and research

• To improve infection prevention and control

• To optimize the use of antimicrobial medicines in 
human and animal health

• To ensure sustainable investments in countering 
antimicrobial resistance

WHO in its Global Action Plan also urged all member states to develop national action plans on AMR



Country progress with development of a NAP on AMR
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IACG recommendations- April 2019
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Containment of Antibiotic Resistance - measures to improve antibiotic 
use in pregnancy, childbirth and young children (CAREChild)

1. To explore and assess perceptions, knowledge, attitudes, and reported practice of:
ü pregnant women in the third semester regarding antibiotic use and resistance in relation to 

pregnancy, childbirth, and children under two years of age
ü mothers by following up their children until two years old regarding antibiotic use and resistance 

2. To explore and assess perceptions, knowledge, attitudes, reported practice, as well as 
actual practice of health care providers regarding antibiotic use and resistance in relation to 
pregnancy, childbirth, and children under two years of age

3. To estimate the antibiotic resistance situation with focus on ESBLs in Escherichia coli and 
Klebsiella carriage in feacal samples

4. To develop and pilot test interventions towards health care providers and community 
members to improve abuse of antibiotics. 
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Study area and population 
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Vangvieng District

Feuang District
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Antibiotic surveillance in India

• 1.2 billion people
• 29 states and 7 union territories
• Total area: 3,287,263 km2

• Life expectancy at birth (M/F) 67/50
• Total expenditure on health 

as % of GDP( 2014): 4.7%

• Indian private sector constitutes 93% of all Indian healthcare facilities and plays a 
significant role in overall increase of antibiotic consumption and resistance in the 
country 
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Study settings
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Study settings: tertiary care private hospitals
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Non-teaching hospital
Urban area

Teaching hospital
Rural area



Data collection
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• Locally developed tool

• Contextualised method

• Manual data collection-data was not

computerized in any of the hospitals

• Nurses were trained

• Regular and repeated training

• Meticulous supervision



What happened with the files?
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Data for more than 200 000 patients
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Thank you!
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What are the challenges with NAP?
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Antibacterial agents in clinical development (WHO, July 1st 2018)
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