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Introduction

1. Air pollution and climate change

2. Non communicable diseases (NCDs)

3. Global influenza pandemic

4. Fragile and vulnerable settings

5. Antimicrobial resistance

6. Ebola and other high-threat pathogens

7. Weak primary healthcare

8. Vaccine hesitancy

9. Dengue

10. HIV



https://www.ecdc.europa.eu/en/publications-data/downloadable-tables-antimicrobial-consumption-

annual-epidemiological-report-2019



http://dx.doi.org/10.7196/samj.2018.v108i7.13149



Preventing infections



Aim

■ Evaluate the impact of environmental cleanliness 
through the Probiotic Cleaning Hygiene System 
(PCHS) on the incidence of healthcare-associated 
infections (HAIs) in acute care settings

■ Probiotic Cleaning Hygiene System (PCHS)

– Ecosustainable detergen conteings spores of 
Bacillus  spp. – non pathogens 



Data are available

PLoS One. 2018 Jul 12;13(7):e0199616

Infect Drug Resist. 2019 Feb 27;12:501-510

Pathogens 2020 Jun 23;9(6):502 



Methods

❑ Pre-post interventional study

❑ 5 acute hospitals were included:

– general medicine, geriatrics and neurological wards;

– from different part of Italy: 3 in the north, 1 in centre and 1 in south

❑ Timetable: 

– 6 months of pre-interventional survey:

■ January-June 2016 for three hospitals: I1

■ May-October 2016 for the other two: I2

– Pause period for the PCHS system start-up:

■ 6 months for I1

■ 2 months for I2

– 6 months of survey during PCHS application: January-June 2017 for all the 
five hospitals

❑ 1 control hospital especially included for the evaluation of the 
environmental impact



Patients characteristics



Evaluation of sample (sink, 
floor, bed footboard) for:

❑ Staphilococcus spp.

❑ Enterobacteriaceae spp.

❑ Acinetobacter spp.

❑ Mycetes

❑ Pseudomonas spp.

❑ C. difficile

Control hospital
Interventional hospitals

Control hospital
Interventional hospitals





Bacterial resistome



All the population

N. 11,461

Propensity score matching sample

N. 8,320

Pre-PCHS PCHS Pre-PCHS PCHS

Cumulative incidence

of patients with at least on HAI

4.8%

(284/5,930)

2.3%

(128/5,531)

OR 0.47

CI 95% 0.38-0.58

4.6%

(191/4,160)

2.4%

(100/4,160)

OR 0.47

CI 95% 0.37-0.60

Incidence rate

x 1,000 hospitalisation days

5.4 

(314/57,742)

2.4

(141/58,201)

OR 0.45

CI 95% 0.36-0.54

5.2

(210/40,111)

2.5

(111/44,751)

OR 0.47

CI 95% 0.38-0.60

Comparison of HAI incidence between phases:
❑ pre-PCHS (Conventional Chemical Cleaning) 

& 
❑ PCHS



Impact of risk factors on HAI 
onset



Conclusions

■ Data suggests a positive effect of PCHS application in order to 
prevent the HAIs onset in the involved wards

■ PCHS effect seems to be higher for the HAIs transmitted by 
contact

■ Important to sustain the further researches:

– other time period

– different care settings



THE ELECTRIC LIGHT DID NOT 
COME FROM THE CONTINUOUS 

IMPROVEMENT OF CANDLES

(OREN HARARI)


