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Learning objectives

• Understanding the current 
epidemiological situation …

• Defining which are the risks for 
your patients …

• Should we pay attention to 
comorbidities ? 
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https://novaonline.nvcc.edu/TOTAL_Workshops/LearningObjectives_v4/LearningObjectives_v4_print.html
Last visited: 1 Apr 2019

https://novaonline.nvcc.edu/TOTAL_Workshops/LearningObjectives_v4/LearningObjectives_v4_print.html


Do we need to pay attention to MRSA ?
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https://www.cdc.gov/mrsa/ - Last visited: 1 Apr 2019

The US CDC 
warns us !

https://www.cdc.gov/mrsa/


Do we need to pay attention to MRSA ?
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https://www.cdc.gov/mrsa/ - Last visited: 1 Apr 2019

The US CDC 
warns us !

Morbidity and Mortality Weekly Report (MMWR) 2018;67:625-28
https://www.cdc.gov/mmwr/volumes/67/wr/mm6722a2.htm
Last visited: 1 Apr 2019

and here is why …

https://www.cdc.gov/mrsa/
https://www.cdc.gov/mmwr/volumes/67/wr/mm6722a2.htm


Do we need to pay attention to MRSA ?
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but what in 
Europe ?

https://www.ecdc.europa.eu/en/all-topics - Last visited: 1 Apr 2019

https://www.ecdc.europa.eu/en/all-topics


Do we need to pay attention to MRSA ?
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but what in 
Europe ?

https://www.ecdc.europa.eu/en/all-topics - Last visited: 1 Apr 2019

https://www.ecdc.europa.eu/en/all-topics


But here is a reason to worry in Europe …
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European Centre for Disease Prevention and Control. Surveillance of
antimicrobial resistance in Europe
Annual report of the European Antimicrobial Resistance
Surveillance Network (EARS-Net) 2017. Stockholm: ECDC; 2018.
http://ecdc.europa.eu/sites/portal/files/documents/EARS-Net-report-
2017-update-jan-2019.pdf
Last visited: 1 Apr 2019

http://ecdc.europa.eu/sites/portal/files/documents/EARS-Net-report-2017-update-jan-2019.pdf


And in the world ?
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http://www.who.int/medicines/publications/global-priority-list-antibiotic-resistant-bacteria/en/
Published: 27 Feb 2017; Last accessed: 1 Apr 2019

http://www.who.int/medicines/publications/global-priority-list-antibiotic-resistant-bacteria/en/


The WHO Global Priority List…
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http://www.who.int/medicines/publications/global-priority-list-antibiotic-resistant-bacteria/en/
Published: 27 Feb 2017; Last accessed: 1 Apr 2019

http://www.who.int/medicines/publications/global-priority-list-antibiotic-resistant-bacteria/en/


1. Epidemiology
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https://publichealth.gwu.edu/sites/default/files/world_map.jpg
Last visited: 6 Apr 2019

https://publichealth.gwu.edu/sites/default/files/world_map.jpg


The current epidemiological situation…  World and longitudinal view
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Diekema et al. Open Forum Infect Dis. 2019;6(Suppl 1):S47-S53 - PMID: 30895214

• 191 460 clinical S. aureus isolates 
• 427 centers in 45 countries 
• from 1997 to 2016 …
• bacteremia, pneumonia in hospitalized patients, urinary tract 

infection, and skin and skin structure infection….
• MRSA affect all ages but elderly are at higher risk…

https://www.ncbi.nlm.nih.gov/pubmed/?term=30895214


The current epidemiological situation…  World view 
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Diekema et al. Open Forum Infect Dis. 2019;6(Suppl 1):S47-S53 - PMID: 30895214

https://www.ncbi.nlm.nih.gov/pubmed/?term=30895214


The current epidemiological situation…  time effect and MIC ranges
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Diekema et al. Open Forum Infect Dis. 2019;6(Suppl 1):S47-S53 - PMID: 30895214

Not so nice an evolution … And we start seeing vancomycin reduced  susceptibility
(MIC ≥ 2 mg/L / n=5375)

EUCAST R
breakpoint

>2
>0.125
>1
--
>1
>4
>0.125
>2
>0.5
>2
>0.125
>0.5

https://www.ncbi.nlm.nih.gov/pubmed/?term=30895214


The current epidemiological situation…  Some hope from the US ?
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Kourtis et al. MMWR Morb Mortal Wkly Rep. 2019;68:214-9 - PMID: 30845118

https://www.ncbi.nlm.nih.gov/pubmed/?term=30845118


The current epidemiological situation…  Some hope from the US ?
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Reasons for decline in 
hospital-onset MRSA 
bloodstream infections: 

 enhanced infection 
control efforts, 

 improved prevention 
of device- and 
procedure-associated 
infections

 interrupts in MRSA 
transmission

Kourtis et al. MMWR Morb Mortal Wkly Rep. 2019;68:214-9
PMID: 30845118

https://www.ncbi.nlm.nih.gov/pubmed/?term=30845118


The current epidemiological situation…  Some hope from the US ?
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Conclusions and Implications for Public 
Health Practice: 
Despite reductions in incidence of MRSA 
bloodstream infections since 2005, S. 
aureus infections account for significant 
morbidity and mortality in the United States.

Ring still the 
bell !

Reasons for decline in 
hospital-onset MRSA 
bloodstream infections: 

 enhanced infection 
control efforts, 

 improved prevention 
of device- and 
procedure-associated 
infections

 interrupts in MRSA 
transmission



The current epidemiological situation…  Hope also in Europe ? 

21 Apr 2018 1828th ECCMID: MSD Integrated Symposium

Kramer et al. J Infect 2019;78:215-219 - Epub 2019 Jan 15 - PMID: 30658080

Conclusions
• MRSA still remain a relevant part of healthcare 

associated infections
• A significant decrease of its proportion occurred over 

the past 10 years
• Reasons: changes in legislation, surveillance and 

implementation of infection prevention measures, and 
biological changes. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=30658080


The current epidemiological situation…  Blurring situation in Europe ?
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Tosas Auguet et al. PLoS Med. 2016;13:e1001944 - PMID: 26812054

Map of London boroughs 
showing catchment areas 
for the hospital cohort. 
Shown in red from left to 
right, catchment areas for 
the hospital cohort were 
south of the river Thames 
and included the 
Southwark, Lambeth, and 
Lewisham boroughs.

https://www.ncbi.nlm.nih.gov/pubmed/?term=26812054


The current epidemiological situation…  Blurring situation in Europe ?
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Tosas Auguet et al. PLoS Med. 2016;13:e1001944 - PMID: 26812054

https://www.ncbi.nlm.nih.gov/pubmed/?term=26812054


The current epidemiological situation…  Blurring situation in Europe ?
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Tosas Auguet et al. PLoS Med. 2016;13:e1001944 - PMID: 26812054

Main messages:
• the predominant transmission niches for HA- and CA-MRSA are specific 

to each genetic classification. 
 HA-MRSA lineages originate from hospitals
 CA-MRSA strains are spreading in the community (from the most 

deprived areas)

• The extent to which CA-MRSA is transmitting within health care 
premises is unknown [from this study], 
BUT
in some countries, CA-MRSA is increasingly implicated in nosocomial 
infections,1,2 has begun to spread within hospitals1 due to repeated 
community admissions.3

Future reviews of UK hospital admission screening policies for MRSA 
should consider the growing threat of importation of CA-MRSA lineages 
into hospitals.

1. Egea et al. Int J Med Microbiol2014;304:1086–99 - PMID: 25240872
2. Otter & French. J Hosp Infect. 2011;79:189–93 - PMID: 21741111
3. Harris et al. Lancet Infec Dis 2013;13:130–6 - PMID: 23158674

https://www.ncbi.nlm.nih.gov/pubmed/?term=26812054
https://www.ncbi.nlm.nih.gov/pubmed/?term=25240872
https://www.ncbi.nlm.nih.gov/pubmed/?term=21741111
https://www.ncbi.nlm.nih.gov/pubmed/?term=21741111


The current epidemiological situation…  Imported cases in Europe ?
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Nurjadi et al. Clin Microbiol Infect. 2018;S1198-743X(18)30663-3 - [Epub ahead of print] - PMID: 30315958.

https://www.ncbi.nlm.nih.gov/pubmed/?term=30315958


The current epidemiological situation…  Imported cases in Europe ?
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Nurjadi et al. Clin Microbiol Infect. 2018;S1198-743X(18)30663-3 - [Epub ahead of print] - PMID: 30315958.

https://www.ncbi.nlm.nih.gov/pubmed/?term=30315958


The current epidemiological situation…  Imported cases in Europe ?
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Nurjadi et al. Clin Microbiol Infect. 2018;S1198-743X(18)30663-3 - [Epub ahead of print] - PMID: 30315958.

Conclusions

• Long-distance travel is an important driver for 
the spread of epidemic CA-MRSA

• Implementation of infection control and 
prevention measures is important when 
travelers with skin infections have contact to 
the health-care system. 

• Caution should be exerted for their household 
contacts, because these are commonly 
affected by secondary SSTI.

https://www.ncbi.nlm.nih.gov/pubmed/?term=30315958


The current epidemiological situation…  Europe … and the animals …
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Goerge et al. Vet Microbiol. 2017;200:6-12 - PMID: 26658156

https://www.ncbi.nlm.nih.gov/pubmed/?term=26658156


The current epidemiological situation…  Europe … and the animals … 
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Goerge et al. Vet Microbiol. 2017;200:6-12 - PMID: 26658156

1. How frequent are LA-MRSA infections among persons with livestock contact ?

Could be…

as low as 3.2 % … in the Netherlands … 

but as high as 86% … in Germany … 

UK is also quite low … but they are different, are they not ? 

https://www.ncbi.nlm.nih.gov/pubmed/?term=26658156


The current epidemiological situation…  Europe … and the animals …
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Goerge et al. Vet Microbiol. 2017;200:6-12 - PMID: 26658156

2. But do they get infections ? 

Yes, they got infections,…

and most were successfully 
treated, …

but for 2 cases… 

https://www.ncbi.nlm.nih.gov/pubmed/?term=26658156


The current epidemiological situation…  animals again …
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Sieber et al. MBio. 2018;9:e02142-18 - PMID: 30425152

Key messages:

• LA-MRSA CC398 is resistant to nearly all β-
lactams and several non-β-lactam 
antimicrobials. 

• An important cause of human infections in 
countries with previously low levels of MRSA, 
(Netherlands, Denmark). 

• important drivers for rapid spread: 

 pig movements between farms 
 resistance to specific antibiotics 

(aminoglycosides [aadD and aadE; str], 
lincosamides [lnu(B)],, quinolones [gyrA], 
tetracyclines [tetM]), and heavy metals 
(cadmium/zinc [czrC])

https://www.ncbi.nlm.nih.gov/pubmed/?term=30425152


The current epidemiological situation…  Still Europe but beyond…
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Gostev et al. Infect Genet Evol. 2017;53:189-94 - PMID: 28600216

• 2053 healthy persons screened (nasal carriage): 21% positive !
13 cases CA-MRSA (ST22 - SCCmec types IVa and IVc, agr type 
I, tst-positive) - similar to the EMRSA-15/Middle Eastern variant 
(Gaza strain).

• high resistance: ciprofloxacin, gentamicin, and chloramphenicol 
(76%–92%), 

• moderate resistance: tetracycline, erythromycin, clindamycin, 
and rifampicin (38%–54%)

• low resistance: fusidic acid, co-trimoxazole, mupirocin, and 
daptomycin (2%–7%)

• 26% with vancomycin MIC= 2 mg/L !
• CC5 isolates show ceftaroline MIC=2 mg/L !
• all isolates susceptible to linezolid and tigecycline.

Hospital acquired MRSA

• 83.1% CC8 isolates (ST8 + ST239) 
(CC5: 12.2%; CC22: 1.2%)

• livestock-associated MRSA (clusters CC398 and CC97) 
detected in humans ! 

https://www.ncbi.nlm.nih.gov/pubmed/?term=28600216


The current epidemiological situation… South America …
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Botelho et al. Front Microbiol. 2019;10:82 - PMID: 30873127

Background:
• Multilocus sequence type ST 239 (cassette chromosome type III 

[SCCmecIII]) is one of the most successful HA-MRSA lineages.
• ST239 lineage has long been an emerging clone in Europe and Asia… 
• Heteroresistance to vancomycin (hVISA) has recently been detected in 

ST239 isolates… 

What was seen: 
• ST239 began to spread in South America and Brazil in approximately 

1988.
• Phylogenomic analyses suggest rapid initial global radiation, with 

subsequent local spread and adaptation in multiple different 
geographic locations…. 

What is the risk …
• Most ST239 isolates harbor the ardA gene, … which may have 

improved its ability to acquire multiple resistance genes and distinct 
virulence-associated genes in each local context.

https://www.ncbi.nlm.nih.gov/pubmed/?term=30873127


The current epidemiological situation… Asia … and CA-MRSA
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Wong et al. Clin Epidemiol. 2018;10:1489-1501 - PMID: 30349396

https://www.ncbi.nlm.nih.gov/pubmed/?term=30349396


The current epidemiological situation… Asia … and CA-MRSA
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Wong et al. Clin Epidemiol. 2018;10:1489-1501 - PMID: 30349396

https://www.ncbi.nlm.nih.gov/pubmed/?term=30349396


The current epidemiological situation… Asia … and CA-MRSA
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Wong et al. Clin Epidemiol. 2018;10:1489-1501 - PMID: 30349396

Conclusions

• CA-MRSA carriage is widespread in the Asia-
Pacific region and poses a clear health threat 
with a potentially large health care cost. 

• We urge health authorities, especially those 
from developing countries, to prioritize the 
control of CA-MRSA through community 
action plans and multilevel antibiotic 
stewardship

https://www.ncbi.nlm.nih.gov/pubmed/?term=30349396


The current epidemiological situation… Asia … a broader view
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Lim et al. J Glob Antimicrob Resist. 2019;16:17-27 - PubMed PMID: 30145271

https://www.ncbi.nlm.nih.gov/pubmed/?term=30145271


The current epidemiological situation… Asia … a broader view
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Lim et al. J Glob Antimicrob Resist. 2019;16:17-27 - PubMed PMID: 30145271

Conclusions:
• Prevalence of MRSA infections in the Asia-

Pacific region is comparable with what is  
reported in other regions. 

• Greater influence of country income status and 
the sample population characteristics… 

• MRSA prevalence and resistance must be 
analyzed separately as these are two distinct 
metrics.

https://www.ncbi.nlm.nih.gov/pubmed/?term=30145271


2. Risks
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http://www.bbc.co.uk/learningenglish/english/features/6-minute-english/ep-151217
Last visited: 6 Apr 2019

http://www.bbc.co.uk/learningenglish/english/features/6-minute-english/ep-151217


But what are the risks … for all invasive infections in early evaluations 
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Laupland et al. J Infect Dis. 2003;187:1452-9 - PMID: 12717627 

1. age

2. underlying conditions

https://www.ncbi.nlm.nih.gov/pubmed/?term=12717627


But what are the risks as seen today at the Mayo Clinic
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https://www.mayoclinic.org/diseases-conditions/mrsa/symptoms-causes/syc-20375336
Last visited: 3 Apr 2019

Risk factors
Because hospital and community strains of MRSA generally occur in different settings, 
the risk factors for the two strains differ.

Risk factors for HA-MRSA
• Being hospitalized. MRSA remains a concern in hospitals, where it can attack those 

most vulnerable — older adults and people with weakened immune systems.
• Having an invasive medical device. Medical tubing — such as intravenous lines or 

urinary catheters — can provide a pathway for MRSA to travel into your body.
• Residing in a long-term care facility. MRSA is prevalent in nursing homes. Carriers 

of MRSA have the ability to spread it, even if they're not sick themselves.

Risk factors for CA-MRSA
• Participating in contact sports. MRSA can spread easily through cuts and abrasions 

and skin-to-skin contact.
• Living in crowded or unsanitary conditions. Outbreaks of MRSA have occurred in 

military training camps, child care centers and jails.
• Men having sex with men. Homosexual men have a higher risk of developing MRSA 

infections.
• Using intravenous drugs. People who inject drugs are an estimated 16.3 times more 

likely to develop invasive MRSA infections than others.

https://www.mayoclinic.org/diseases-conditions/mrsa/symptoms-causes/syc-20375336


A recent European view on the risk of MRSA pneumonia
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Ewig et al. Clin Microbiol Infect. 2019; Feb 27: S1198-743X(19)30090-4 [Epub ahead of print] PMID: 30825674

https://www.ncbi.nlm.nih.gov/pubmed/?term=30825674


Suh et al. Microb Drug Resist 2018;24:556-62 - PMID: 29863981

Development of a scoring system for Community-Onset MRSA

21 Apr 2018 4028th ECCMID: MSD Integrated Symposium

https://www.ncbi.nlm.nih.gov/pubmed/?term=29863981


Development of a scoring system for Community-Onset of MRSA

21 Apr 2018 4128th ECCMID: MSD Integrated Symposium

Suh et al. Microb Drug Resist 2018;24:556-62 - PMID: 29863981

https://www.ncbi.nlm.nih.gov/pubmed/?term=29863981


The risks seen in (some of the ) recent literature 

• Children:
  : dialysis or plasmapheresis, organ transplantation, cancer, 
 : chromosomal anomalies, atopic dermatitis, congenital heart disease and surgery 
(Bruun Oestergaard et al.)

• HIV patients:
 previous MRSA infection, hospitalization in the past year, use of antibiotics 
(Sabbagh et al.)

• Prisonners:
MRSA colonization, previous skin infection, sharing soap or personal items, SSTI presenting as an abscess or 
furuncle, younger age, non-Caucasian, overweight, communal laundering, infrequent handwashing, lower 
hygiene score 
(Haysom et al.)

• MRSA skin and soft tissue infections for MRSA-colonized patients on discharge:
prior hospital admission within 12 months, prior MRSA infection, previous myocardial infarction 
(Cadena et al.)
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Bruun Oestergaard et al. J Pediatr. 2018;203:108-15.e3 - PMID: 30244992
Sabbagh et al. Am J Infect Control 2019;47:323-333 - PMID: 30170767
Haysom et al. J Correct Health Care. 2018;24:197-213 - PMID: 29661109
Cadena et al. Epidemiol Infect. 2016;144:647-51 - PMID: 26194247

https://www.ncbi.nlm.nih.gov/pubmed/?term=30244992
https://www.ncbi.nlm.nih.gov/pubmed/?term=30170767
https://www.ncbi.nlm.nih.gov/pubmed/?term=29661109
https://www.ncbi.nlm.nih.gov/pubmed/?term=26194247


The risks seen in recent literature: some (selected) points of discussion …

• Can you predict/distinguish MSSA and MRSA ?

 "no definitive clinical or epidemiological risk factors which could distinguish MRSA from MSSA in bacteraemic patients 
with the exception of the previous use of antibiotics" 
(Wi et al. )

• Predictors of MRSA infection ?

 "colonization status appears to be the only independent and reliable predictor of MRSA infection in cases of S. aureus 
bacteremia. A clinical approach based on a patient’s known MRSA colonization status and on local susceptibility patterns 
may be appropriate" 
(Butler-Laporte et al.)

• Are Health Care workers a risk ? 

 "579 employees from 39 outpatient services: MRSA prevalence was 1.2% in all and 1.7% in nursing staff"
(Peters et al.)

• What happens in ICU ?

 "APACHE-II score >15 and hospital stay of >4 days with MRSA increase the risk of developing a second multidrug-
resistant colonization/infection …" 
(Ochotorena et al.)
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Wi et al. Epidemiol Infect. 2018;146:1326-36 - PMID: 29781425
Butler-Laporte et al. BMC Infect Dis 2018;18:270 - PMID: 29890954
Peters et al. BMJ Open 2018;8:e021204 - PMID: 30012786
Ochotorena et al. Biol Res Nurs 2019;21:190-7 - PMID: 30537857

https://www.ncbi.nlm.nih.gov/pubmed/?term=29781425
https://www.ncbi.nlm.nih.gov/pubmed/?term=29890954
https://www.ncbi.nlm.nih.gov/pubmed/?term=30012786
https://www.ncbi.nlm.nih.gov/pubmed/?term=30537857


Co-morbidities
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Lukovac et al. Mater Sociomed 2012;24(Suppl 1):13-5 - PMID: 24493989

https://www.ncbi.nlm.nih.gov/pubmed/?term=24493989


Co-morbidities or risks ?
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2. underlying conditions

Renal failure

Colonization
Antibiotics 

Immunosuppression

Unsafe injections
Low hygiene

Vascular insufficiency

Laupland et al. J Infect Dis. 2003;187:1452-9 - PMID: 12717627 

https://www.ncbi.nlm.nih.gov/pubmed/?term=12717627


Do we need to take care of co-morbidities ?

21 Apr 2018 4628th ECCMID: MSD Integrated Symposium

Ewig et al. Clin Microbiol Infect. 2019; Feb 27: S1198-743X(19)30090-4 [Epub ahead of print] PMID: 30825674

"The use of validated predictive scores along 
with implementation of deescalation
strategies and careful individual 
assessment of comorbidity and functional 
status seem superior strategies for the 
clinical management"

in 2019in 2002

Graffunder et al. J Antimicrob Chemother 2002;49:999-1005 - PMID: 12039892

"Patients infected with MRSA tended to 
have more co-morbidities, longer lengths 
of stay and greater exposure to antibiotics 
than MSSA-infected patients…  but these 
factors failed to achieve statistical 
significance in multivariate analysis."

https://www.ncbi.nlm.nih.gov/pubmed/?term=30825674
https://www.ncbi.nlm.nih.gov/pubmed/?term=12039892


But do we have good predictive scores ?
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McGregor at al. Am J Epidemiol 2005;161:483-93 - PMID: 15718484

Note:
The closer the ROC 
curve is to the upper 
left corner, the higher 
the overall accuracy 
of the test …
(Zweig & Campbell. Clin
Chem 1993;39:561-77 -
PMID: 8472349 )

https://www.ncbi.nlm.nih.gov/pubmed/?term=15718484
https://www.ncbi.nlm.nih.gov/pubmed/?term=8472349


But do we have good predictive scores ?
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McGregor at al. Am J Epidemiol 2005;161:483-93 - PMID: 15718484

"It is typically
desirable that model 
discrimination (the c 
statistic) be greater
than 0.70."

"The Charlson Comorbidity Index
was not originally designed 

for use as predictor
of nosocomial infections with 

antibiotic-resistant bacteria …"

The authors have proposed a more dedicated score but its 
discrimination ability remains low (c statistic < 0.7)…
(McGregor et al. J Clin Epidemiol 2006;59:1266-73 – 17098569)

https://www.ncbi.nlm.nih.gov/pubmed/?term=15718484
https://www.ncbi.nlm.nih.gov/pubmed/?term=17098569


A few more comments …

• Paying attention ?
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• Preventing transmission ?

https://drewsmithblog.com/2018/01/my-roommate-is-colonized-
with-mrsa-how-contagious-is-he-and-what-should-i-do-to-
ensure-that-i-do-not-get-it/
Last visited: 6 Apr 2019 

https://condenaststore.com/featured/paying-attention-pia-guerra.html
Last visited: 6 Apr 2019

• Do we need new drugs

https://www.youtube.com/watch?v=hu6DqeaOFXk
Last visited: 6 Apr 2019

https://drewsmithblog.com/2018/01/my-roommate-is-colonized-with-mrsa-how-contagious-is-he-and-what-should-i-do-to-ensure-that-i-do-not-get-it/
https://condenaststore.com/featured/paying-attention-pia-guerra.html
https://www.youtube.com/watch?v=hu6DqeaOFXk


* MRM: multidrug-resistant microorganisms

*

Why do we need to pay attention to MRSA ?
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Sentís et al. Eur J Public Health 2018; Dec 24 [Epub ahead of print] - PMID: 30590519

https://www.ncbi.nlm.nih.gov/pubmed/?term=30590519


Why do we need to pay attention to MRSA ?
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Sentís et al. Eur J Public Health 2018; Dec 24 [Epub ahead of print] - PMID: 30590519

https://www.ncbi.nlm.nih.gov/pubmed/?term=30590519


Why do we need to pay even more attention (in €…) to MRSA ?

21 Apr 2018 5228th ECCMID: MSD Integrated Symposium

Stewardson et al. Euro Surveill. 2016;21:pii=30319 - PMID: 27562950

https://www.ncbi.nlm.nih.gov/pubmed/?term=27562950
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Stewardson et al. Euro Surveill. 2016;21:pii=30319 - PMID: 27562950

https://www.ncbi.nlm.nih.gov/pubmed/?term=27562950
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Pei et al. Elife 2018;7:e40977 - PMID: 30560786

Background:
• MRSA are moving between hospitals and community,1 obscuring our 

understanding of their dynamics and persistence.  
• MRSA often colonize silently ... and can be transmitted stealthily 2...
• Sweden has a low prevalence of MRSA (mostly imported) making 

outbreak studies quite interesting 
(importation  nosocomial transmission)

1. Tosas et al. PLoS Med. 2016;13:e1001944 - PMID: 26812054
2. Cooper et al. Proc Natl Acad Sci USA 2004;101:10223-8 - PMID: 15220470

Approach:
• Agent-based network model-Bayesian inference system for 

estimating unobserved colonization and importation rates from simple 
incidence records.

Key observations:
• a small number of patients have a disproportionately high risk of 

colonization…
• the inference-based intervention can identify and treat the pivotal 

individuals, or superspreaders…

https://www.ncbi.nlm.nih.gov/pubmed/?term=30560786
https://www.ncbi.nlm.nih.gov/pubmed/?term=26812054
https://www.ncbi.nlm.nih.gov/pubmed/?term=15220470
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Pei et al. Elife 2018;7:e40977 - PMID: 30560786

Simulation the agent-based model during a one-year period (changes from day to day). 

susceptible people

colonized individuals

infected patients

Message:
Cost-effective interventions can 
(should ?) be practiced by the 
targeted screen and decolonization 
of identified high-risk patients.

https://www.ncbi.nlm.nih.gov/pubmed/?term=30560786
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http://www.mrsaidblog.com/2012/09/13/can-honey-really-cure-mrsa/
Last visited: 1 Apr 2019 

Scientists from Italy and the United Kingdom, who published their research in the Journal of Natural Products last month, say 
that cannabis-based creams could also be developed to treat persistent skin infections.

http://www.mrsaidblog.com/2012/09/13/can-honey-really-cure-mrsa/
http://pubs.acs.org/journals/jnprdf/index.html
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I show you the 
how it is 
made…

Who is going 
to heal this 
patient ?

Anatomy Lesson of Dr. Nicolaes Tulp – 1632 Mauritshuis Museum - The Hague , The Netherlands - https://favourite-paintings.blogspot.com/2011/06/rembrandt-van-rijn-anatomy-lesson-of-dr.html - Last visited: 2 Apr 2019  

https://favourite-paintings.blogspot.com/2011/06/rembrandt-van-rijn-anatomy-lesson-of-dr.html
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