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Appendices 

Appendix A: Sample Interview Questionnaire 
 
Name  : …………………………………………………………………………….. 
Function : …………………………………………………………………………….. 
Institution : …………………………………………………………………………….. 
 

1. Could you give a short description of the institution/hospital you work in? (e.g. 
specializations, fields of work/research, size) 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 

2. What are the usual practices in their hospital to prevent spread of infectious 
diseases? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 
 

3. Are they happy/fully convinced about the effectiveness of the existing practices? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………… 

 
4. What are the limitations/concerns in their existing practice? 

 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
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5. What are the current and future governments or healthcare sector imposed rules for 
taking precautionary action to prevent the spread of bacteria and viruses? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 
 

6. Was there any infectious disease outbreak in their hospital? If yes? How did they 
handle it? How much did it cost them? 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 

7. What is the emergency/yearly budget allocated to address this kind of outbreaks? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 

8. What are the major threats that you foresee in the near future?  
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 

9. Is the emphasis on prevention or on control? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
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10. What kind of policies do they have in addressing these issues?  
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 
 

11. What are the concerns of the management? Budget, reputation….. 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
 
 

12. Who actually decides on the allocation of the concerning budgets and technology 
purchase? (interviewee, general management, departments themselves, facility 
management…) 

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………… 
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Appendix B: Sample Online Survey  
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Appendix C: Interview Contact List  
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Appendix D: Main Issues – Further Detail 
 
 
 
First, there has been a recent type of MRSA circulating within Dutch communities and 
attacking a different profile of victim; unlike the typical MRSA strain, which affects those 
who are sick and frail, this new development hits healthy people. Its incidence is related to 
poor hygiene; for instance, the United States has seen cases in American football teams, 
emerging from towel-sharing, as well as in country prisons. While the problem is most 
severe in the states, microbiology expert Dr. Rob Willems pointed out that the strain is 
emerging in Europe. 
 
Second, within the last three years there has been a new type of MRSA found in Dutch pigs. 
This strain can be transmitted to pig farmers, veterinarians and others involved in the pig 
industry, and can be spread to hospitals when those infected are admitted. According to a 
study published in the June issue of Clinical Microbiology and Infection, over 20% of pig 
farmers and 39% of slaughterhouse pigs in the Netherlands were screened positive for this 
strain of MRSA (Stone, 2008). 
 
Inspiration for the MRSA-net project occurred three years ago, when a hospital in The 
Netherlands desired to employ German doctors and use some hospitals in the German 
border region, due to a shortage of Dutch surgical theatres. This need prompted an 
investigation on German MRSA rates; the high prevalence of MRSA in Germany prohibited 
any exchange of doctors or patients in the border area. 
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Appendix G: Ten-step outbreak scheme by Robert Koch Institute 
(Translated and edited from the Robert Koch Institute outbreak guidelines, www.rki.de, 
2008) 

 

1. Diagnose the type of outbreak and inform the staff in charge of hospital hygiene. 
 

2.  Judge the current situation based on available information and decide on 
whether to call in the Outbreak Management Team 

 
3. Call together the Outbreak Management Team, declare the outbreak status. 

Answer the following questions: 
a. What infection(s) are we dealing with? 
b. Which wards should be isolated 
c. Which patients are infected? 
d. What is the connection between the infections? (who? where?) 
e. What are the possible transmission mechanisms? (e.g. water, air, food)  
 

4. First hospital hygienic site examination and design of instant action plan 
 
5. Implement first preventive measures to prevent further spread of infections 

(damage control) 
a. Inform and educate staff how to deal with the infection in case. Pay particular 

attention to disinfection of hands. 
b. Implement necessary disinfection measures 
c. Isolate infected patients 
d. Close down infected wards after debating with the ‘Gesundheitsamt’  
 

6. Find the cause and the source of the infection and focus or modify the 
disinfection measures accordingly 

 
7. Valuation of all findings and determination of intervention measures. 

a. Monitor progress. If there is a clear decline in infections, determine if and why 
the risk of new infections is gone. If so, end the ‘dangerous situation’ status 

b. Determine whether and with which frequency control measures have to be 
implemented 

 
8. Closure of Outbreak Management phase and determination of further measures 

to be implemented 
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9. Closing evaluation, deficit analysis and determine future preventive measures 

a. Was the outbreak recognized in time? 
b. Did the Outbreak Management Team act efficiently? 
c. Were the measures taken accurate and necessary? 
d. Were there any more infections in spite of this? 
e. Were the cause and source determined effectively and accurately? 
f. Do questions concerning the source of the infection continue to exist? 
g. Which preventive measures were effective and which should be adapted? 
h. What are the extra costs incurred because of the outbreak? 
 

10. Closing documentation 
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Appendix H: Interview Transcripts 
 

Name:  Dr. Thea Daha 
Position: Public Relations Officer 
Institution: Werkgroep Infectiepreventie (WIP) 
City:  Leiden 
Date: 5 November 2008 

 
Institution Description 
• WIP is responsible for guideline setting in the area of infectious disease control and 

prevention in the Netherlands. They do not have the official authority to form binding 
guidelines for the healthcare sector, but their standards are adopted by the healthcare 
inspection. In essence, this means that all hospitals and healthcare institutions in the 
Netherlands have to adhere to their standards. They cooperate closely with several 
ministries (e.g. Public health and Well-being, VROM), and the food safety authorities.  

• They are responsible for daily practice, PR, lectures, protects policy, cooperates w/ other 
org.’s on health, social work, healthcare institutes, protects WIP’s policies. 

 
Primary Issues 
• Must focus on transmission. This entails both prevention and disinfection. 
• Main issues 

- MRSA: <1% prevalence in Dutch hospitals  
- MRSA prevalence: US: 40% in normal wards, 60% in ICU 
- Because of immigrants, tuberculosis (resistance extended) and MRSA 

remain issues 
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- Claustridium difficile: 27% prevalent 
- Acinetobacter: positive lives in dust, negative in wet environments 

 Behaves positive but is intrinsically resistant, hence multi resistant 
• There is restrictive use of antibiotics 
• There is a clear hierarchy in where risks are greatest: 

ICU Neonatology Hematology Oncology. The last two because patients receive 
immune therapy. 

• Limitations 
- Limited € to pay employees; less employees = more infection 

 
Prevention Practices, Products, Policies 
• Main issue: hand contact spreads diseases 

- Endogenous: 60-70%; hard to prevent 
- Exogenous: physical contact, air (droplets i.e. influenza) 

• There is 19.5% hand hygiene compliance in The Netherlands (very low) 
- 30% world-wide 

• Spread also through walls, curtains, and floor. But especially materials in patients’ direct 
environment: linen, operating equipment etc.  

• Most procedures currently deal with disinfection 
- All are harmful to patient & environment  negative side effects 
- There is restricted use in The Netherlands, not routine  

• Waiting for more info on nanotechnology, sounds promising 
• Dutch law makes it hard to get technology on market 
• European law has two parts: 1 - disinfection (general purpose), 2 - disinfection coupled 

to a medical device 
• In NL: disinfectants for devices: must decide with what you can clean and disinfect it; 

coupled, governed by EU law: accepted if it has an EC-mark 
- NO using disinfectant on anything other than the device 
- Can use other disinfectants on device at own risk; company not responsible 

• Disinfectants for general use i.e. floors, tables, walls: 
- Must be tested by CTB if you are claiming “disinfection” 
- Testing takes 1-2 years 

 Can try to claim cleaning; then can bypass CTB, do anything you 
want 

 Can try to be smart and claim “hygienic use” and not use word 
“disinfection”. Might lead to trust and image issues.  

- Manufacturer pays €200,000 to €500,000 to get testing 
- Gets N-number; then can enter market 
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• Ms. Daha thinks for many products this testing is not worthwhile, as the restrictive use 
on disinfectants and the relatively small market does not make this investment 
economically viable.  

• Currently Dutch use mainly chlorine as disinfectant 
• Also use alcohol though it has no N number and is not officially allowed (‘gedoogd’) 
• New: use hydrogen peroxide; put a thin mist in the air 

- Done by dedicated people with apparatus; expensive; must hire company to 
do it 

- Not harmful to people or environment 
- Used only in outbreaks 

• Hospitals already have air filtration; cleaned every 3 months 
• Currently testing 1500 basic chemical products in Europe; in the future can only use 

products approved on this list, or combinations of them, to disinfect 
- Available in 2015 (keep pushing date back from 2010, 2012…) 
- In 2015 there will be no more Dutch list; instead, a universal list 

• WIP inspectorates discover illegal disinfectants often 
- Manufacturers can be creative thinkers; i.e. use disinfectant for table, chair… 

say that these belong to the device 
 
Nanotechnology 
• Waiting for more info on nanotechnology, sounds promising 
• Nanotechnology is great because non-toxic 
 
Budget 
• Was increase of infections in 60s, lead to new laws 
• Hospital gets money for each patient; part goes toward infection prevention 

- For every 250 beds, there should be 1 infectious diseases person (but not 
actually) 

- This rule was formed in 70s, when patients stayed 10 days 
- Now patients stay around 2 days 

• New system: hospitals get paid not for the amount of time patient spends in hospital, but 
per diagnosis. On average 1 infection staff employee per 180 patients. LUMC has two 
on 450 effective beds.  

 
Outbreaks 
• In the  case of an unexpected MRSA string there are guidelines, know what to do 
• In the case of an unexpected acinetobacter: 

- Committee formed; department, hospital director, infectious disease control 
staff, cleaning staff 
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- Environmental cultures taken 
- Discuss daily… by end of the week find the cause and tackle it 

• In an outbreak, must inform expectorate. They come and help.  
• Hospital pays for outbreaks; no emergency budget 

- Thus hospital is responsible for its own problems though MRSA is a public 
health concern 

 Because budgets are small, hospitals tempted to keep mouth shut 
- New policy: nursing homes reimburse $ for MRSA outbreaks for they cannot 

bury the cost of an outbreak in their small budget.  
- For a moderate outbreak of 10 patients, 5 employees, costs 300,000 euros, 

lasts 6-12 months 
 
Closing Remarks 
• Ms. Daha is interested in more info on ‘Nano Technology Product’. She seems to be an 

authority in the field with a great network of contacts, this might be a good opportunity.  
 
 

Name:  Marja Messemaker 
Position: Infection Prevention Advisor (formerly: hospital hygiene) 
Institution: St. Franciscus Gasthuis 
City:  Rotterdam 
Date: 25 November 2008 

 
Institution Description 
• Visiting the work floor of the hospital to check on hygiene practices. Ms. Messemaker 

does not see her task as being a ‘police-officer’, strictly enforcing rules, but more as one 
of giving and taking. Ms. Messemaker mainly tries to make her colleagues aware of and 
adhere to hygiene practices. She is also responsible for the implementation of new 
hygiene guidelines and related products.  She translates rules from WIP to the hospital. 
She has been at the hospital since 2004. She was previously an infection prevention 
nurse at the Erasmus MC. 

 
Primary Issues 
• Hand hygiene is the biggest issue by far. The policies on hand hygiene are simply not 

followed properly and extensively. This is generally not intentional, but even many 
people in the hospital do not know the policies on hand hygiene properly or do not 
follow them due to time constrains. When hands are dirty, they need to be cleaned with 
soap. Only if they are clean from fluids etc, alcohol should be used as a disinfectant.  
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• Other forms of personal contact are also instrumental in the spread of infectious diseases. 
Hospital employees should be aware of wearing jewelry such as rings, bracelets and 
watches, tie up long hair etc.  

• There is now no jewelry allowed on hands and parts that may touch patient. Ear and 
face jewelry is still allowed, excluding long earrings.  

• Ms. Messemaker wants to make it a rule to sign for following these rules. 
• The healthcare inspection has also been checking strongly whether the air filtration 

systems in hospitals work properly since the outbreak in the IJsselmeer hospitals. The 
rules for this were there for a long time already, but they were not properly enforced 
until now. Starting January the 1st, 2009, all hospitals need to have proper air filtration 
systems. The healthcare inspection will check this. 

• In general, however, Ms. Messemaker does not think that spread of bacteria and viruses 
through air and water systems is a big area of concern, the same applies to spread of 
diseases through fabrics or surfaces.  

• Increasing resistance in bacteria and viruses in general is a major threat. Antibiotics and 
disinfectants are reaching the limits of their usefulness and new technologies are 
required.  

• Whereas specific types of viral threats are concerned, Ms. Messemaker is strongly 
concerned with MRSA throughout the interview. Other threats include NORO-viruses 
(especially during the winter), flu, SARS and bacteria resistance.  

• Additionally, there is a threat from BRMO-resistant bacteria; the more you disinfect, the 
more bacteria becomes resistant 

• Interestingly, Ms. Messemaker does not believe that money is a very important issue in 
hospital hygiene, contrary to most other interviewees so far. 

 
Prevention Practices, Products, Policies 
• The policies set by the WIP are implemented by the hospital, but adapted for their 

specific situation.  
• The healthcare inspection comes to check the hospital regularly, on average once a year 

for each department. Sometimes they come unannounced to check if hygiene policies 
are properly enforced.  

• The Infectiedienst visited 22 hospitals recently but not St. Franciscus. 
• The St. Franciscus Gasthuis is now starting a new program to enforce the basic rules on 

hygiene. They pay attention, for example, to properly washing of hands, removing all 
jewelry, tie long hair etc.  

- Nurses tend to follow hand hygiene regulations more effectively than 
doctors. 

- She is skeptical about if doctors wash their white coats often enough 
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• In general, only two disinfectants are allowed to be used by law in The Netherlands to 
clean surfaces: Chlorine and Alcohol (70%); 250 ppm are used for normal disinfection, 
1000 ppm for urine/blood/fluids 

• In 2005 hospital changed the soap and alcohol used to a new firm; better results but still 
not used properly. 

• In some extreme cases or outbreaks (e.g. MRSA) the inspection will turn a blind eye 
(Dutch: gedogen) on the disinfecting of a room through a fog of hydrogen peroxide.  

- This was performed successfully in a nearby nursing home where 23/32 
patients were MRSA-positive 

-  The patients were mental so there was lots of wandering about, sharing 
dishes, potential spread of virus 

- It took 2.5 years to get the situation under control and it was very expensive. 
• Aldehyde, which is commonly used in Germany, is restricted by law in the Netherlands 

due to the fact that it is toxic and harmful to patients. It is only used to clean certain 
tools and in closed off rooms where patients aren’t in direct contact with it; however a 
special installation is required to clean the air, consequently. 

• For the cleaning of surgical equipment and tools, the rules are different. These are often 
cleaned with disinfectants that the manufacturer prescribes. These can be of any kind 
since the cleaning is done in special washing machines outside the reach of patients.  

• For disinfection on the human skin iodine, alcohol and chloridexine (?) are used.  
• The air system is protected by HEPA filters, which seems sufficient. The system is 

checked twice a year. 
• The water is generally not treated or filtered, only in the case of legionella 

contamination a silver oxide filter is placed (see outbreaks section). In general, water is 
not an area of concern as long as it keeps flowing. The water systems are checked twice 
a year also.  

- There have been some legionella problems in a newly built inpatient house, 
ICU and 3 new operating rooms. 

- Silver oxide was used. 
- Water transmission is not a serious problem if the water is used, i.e. the tap is 

run at least once per week. 
• Linen and clothes are washed by an external laundry service that applies the hospital 

rules. Washing is done at hot temperatures but without the use of disinfectants.  
• The operating environment, the floors and other surfaces are cleaned by a professional 

company, but generally not disinfected. This creates resistance in bacteria and viruses. 
Only if surfaces are contaminated with bodily fluids, they are disinfected. Dry cleaning 
is always the preferred method as it spreads fewer bacteria.  

- Cleaning is performed in administrative facilities 3 times per week, in other 
departments daily or twice, for example for toilets 3 times per day 
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• Floors are not disinfected as the ground is always dirty, and is not a problem area for 
transmission 

- It used to be that in MRSA problems employees wore plastic shoe covers in 
certain areas 

- This practice was discontinued as employees would wash and disinfect their 
hands and linens, but forget to remove the shoe covers, then later realize they 
had forgotten and touch and remove them without again disinfecting hands 
afterwards, thus becoming contaminated with bacteria. 

• In general, the preventive measures taken to spread infectious diseases from spreading 
are quite low. The emphasis is therefore on control. Exceptions are the strong preventive 
measures in the area of MRSA. The hospital does, however, adhere to BRMO 
(Especially Resistant Micro Organisms) guidelines, set forth by the WIP, which tend to 
emphasize prevention over control.  

• Lots of products are on the market but there is no government confirmation. 
 
Nanotechnology 
• Ms. Messemaker would like to make use of more products, although she is afraid of 

creating resistance in bacteria and viruses. There are therefore not many viable 
alternatives to those used at the moment. 

• She is not aware of nanotechnology, but thinks it seems promising.  
• It is generally unknown in The Netherlands 
• If it is generally accepted and tested in an ‘evidence-based’ manner, it would be a viable 

option. Especially since it does not seem to create resistance in disease strings. 
• She is, however, skeptical about the use in the main area of concern: hands. Seems like 

the nano-needles would kill all skin fauna, including the good bacteria. Otherwise hands 
would be a great application!  

• She mentioned out of all possible applications, surfaces and possibly masks would be 
most beneficial. 
 

Budget 
• The hospital is owned by a private foundation. It does not get much direct government 

support. It does get certain grants to buy specific types of equipment or make other 
capital intensive investments. 

• As explained in the WIP interview, the hospital gets a certain amount of money per 
diagnosis, which includes a hospital hygiene allocation. 

• Within the SFG, the budget is allocated per department on a yearly basis. The hygiene 
budget forms part of that of the department of microbiology. There budget seems to be 
rather generous.  

- The microbiology department asks for its budget every year 
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- Money allocated is based on the seriousness of the problems and length of 
stays 

• If hospitals and nursing homes exceed their yearly budget, they can ask for government 
money in the case of serious problems and outbreaks. 

 
Outbreaks 
• Outbreaks are terribly costly. However, only the first €50 000 is for the institution’s own 

account, for the rest government support can be called upon if demonstrated that it is 
needed properly.  

• Prevention pays off. The University of Utrecht Medical Center (UMC) did research in 
which it benchmarked the strong and costly preventive MRSA practiced in The 
Netherlands with the system in Belgium and Germany (where MRSA prevention is less 
practiced) and drew the conclusion that the cost of not having preventive measures in 
place are twice as high as having them in the end. This is due to the significant lower 
numbers of outbreaks if preventive measures are in place.  

• The SFG had a legionella infection recently in their newly constructed nursing home. 
They placed a silver oxide filter to eradicate the legionella, which has not yet been 
100% successful. Still, water is not seen as a major threat and other water systems are 
not filtered.  

• A large breakout of MRSA occurred in an elderly home connected to SFG recently. 23 
out of 32 patients got infected. It was very costly and difficult to eradicate. In the end, a 
fog of hydrogen peroxide was used to treat the entire home. This is technically not 
allowed in The Netherlands, but in this case it was the last resort so the healthcare 
inspection turned a blind eye.  

• In 1999-2000 there was a huge outbreak of MRSA in the Rotterdam-Rijnmond area. It 
was discovered by the Erasmus MC which received three patients with MRSA in the 
Rijndam revalidation center. They were all traced back to the MCRZ Clara hospital in 
Rotterdam (now Maasstad ziekenhuis, locatie Clara). In the end, it turned out that 75% 
of all patients and staffs were infected. This took a tremendous effort to clean. Whole 
departments were shut down. Patients were only allowed to leave if absolutely 
necessary and if precautionary measures were taken. Hospital staff had to be confined to 
certain department. Also in the Erasmus MC, the effect were great. During that period, 
there was always at least one department closed because of MRSA.  

• This outbreak also shows the pandemic effect of an MRSA outbreak: strings of the 
original Clara infection were found all over the country. In those years, the rate of 
MRSA infections in the Netherlands was twice the average. People started discussing 
whether the preventive measures should still be undertaken or whether MRSA should be 
considered as a part of hospital life (as is the case in many other countries). The choice 
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was made to maximize efforts to keep MRSA infection rates to a minimum. Now the 
MRSA rates have returned to normal levels.  

• Many say that it is too expensive for isolation during an MRSA problem, however an 
Utrecht test confirmed that costs double if you do not isolate the patient because of 
treatment expenses, etc.  

• There was a recent problem with Dutch air in operating rooms; she visited hospitals and 
wrote a report on the issues 

 
 

Name:  M.D PhD. Ron Hendrix 
Position: Infectious Disease Leader, Project Leader MRSA-net Twente 
Institution: Microbiology Lab Twente Achterhoek 
City:  Enschede 
Date: 27 November 2008 

 
Institution Description 
• Ron Hendrix is a doctor in infectious diseases; he treats and diagnoses them, and works 

in the microbiology lab. He is in charge of hospital infection control, and gives advice 
on identification issues 

- He receives 40-50 calls per day asking for advices, and gives another 40-50 
with advice to other hospitals and institutions. 

• He visits wards to discuss patient treatment and has the ability to close down wards 
• The Microbiology Lab Twente Achterhoek is a foundation that controls all 

microbiological activity in its region. This means that it deals with approximately 1 
million residents, 400 general practitioners and 4 hospitals. It gives all the healthcare 
institutions in its region advice (based on the WIP guidelines) and receives its authority 
through mutual trust.  

• He is lead coordinator on Twente (MRSA-net) project. Project goal is to decrease 
MRSA rates in the German border region. 

- 3 years ago a Dutch hospital wanted to employ German doctors and due to a 
shortage of surgical theatres, The Netherlands wanted to use some hospitals 
in Germany near the border. This prompted investigation on German MRSA 
rates since the high prevalence of MRSA in Germany prohibited any 
exchange of doctors or patients in the border area. 

- MRSA is lower in the German border region than the rest of Germany 
- MRSA is higher on the The Netherlands border than the rest of The 

Netherlands. 
- The project has received over 1 million Euros of funding total over 3 years 

from the EU 
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- They are researching how to detect and prevent MRSA and treat patients, 
and how to help Germany with its MRSA rates 

• In Germany hospital hygiene departments are separate from microbiology although 
employees in each division can do both. In The Netherlands hospital hygiene is 
combined/within microbiology.  

• Microbiology labs in Germany (and Belgium) are huge and only do analyses. They do 
not give any advice, which Mr. Hendrix believes to be the crucial part. Microbiology is 
often detached from actual practice in these countries.  

 
Primary Issues 
• MRSA, claustridium, Noro virus, ESBL—ESBL is a bigger problem than MRSA 

- If there is a system to control MRSA, it naturally controls against all other 
issues 

- ESBL is resistant to antibiotics as much as MRSA, however it is found to 
cause in different types of infections, for example pulmonary. 

- MRSA bacteria reside mainly in the nose of people 
• In nursing homes: some MRSA problems, noro viruses, influenza 
• Compliance with hand hygiene rules is 50% at best! Even though 90% of all infections 

spread through hands.  
• Netherlands has good hospitals; when there are problems it is because of staff 

incompatibility (this was the underlying reason for much trouble recently, also in the 
IJsselmeer ziekenhuizen this was the actual issue according to Dr. Hendrix) 

• Problem area: physician’s ties! They were cultured and many bugs found on them 
- This is a problem in the US 
- In The Netherlands and Germany physicians do not wear ties. 

• In The Netherlands physicians are forced to wear clothing with short arms; this is not 
the case in Germany 

• Small earrings are allowed. No fake nails are allowed. These rules are all in WIP. 
• People forget to disinfect doorknobs 
• Stethoscopes are problematic; they touch all patients 
• Hygiene is considered to be purely preventive 
• The Netherlands uses the least antibiotics of whole world in hospitals due to concerns of 

creating resistant bacteria 
 
Prevention Practices, Products, Policies 
• Water is not an issue; earlier there was legionella, now this problem is under control 

- Some legionella cases in hotels abroad 
- Most countries chlorinate their water so it is not a problem 
- Furthermore water is of good quality so no filtering is needed 
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• Air: transmission of flu outbreaks, and in rare cases MRSA, can occur through the air 
- HEPA filters are used in operating theatres, ICUs, hematology wards 
- They are not needed in normal circumstances 
- They are cost effective, he believes 
- There are systems on the filters that measure the effectiveness via pressure 

drops, and they can be monitored through the computer surveillance system. 
This is how the hospital knows when to replace a filter. 

- New technology: viro-buster. This uses UV radiation to filter air; it kills 
99.9% of bugs, and is used sometimes when HEPA cannot be built in, to 
filter air. It is very expensive, however HEPA filters are more expensive as 
they filter bugs and particles such as dust, while this technology just filters 
“bugs” 

- There is a professional standard to use HEPA-filtered air in operating 
theatres. This was set by the WIP. It is not an official law, but if a hospital 
gets in trouble it will be seen as a law in court. 

• Germany is better at technical hygiene, and air and water filtering 
• Netherlands is more keen on business processes than the environment and infrastructure 
• Most air guidelines originate from Switzerland and Germany 
• Disinfectants used: 70% alcohol, 250 ppm chlorinated water.  

- These are enough, according to Mr. Hendrix and hugely cost effective 
• In Germany there are lots of firms and different kinds of disinfectants 

- People think the more disinfectant, the less transmission though the main 
problem is through processes such as hand contact 

• Machines are sold with a disinfectant. Some machines, such as endoscopes, are 
disinfected. There needs to be a CE mark. 

• He gets calls regarding new products every week, and always says no! 
- They are more expensive and not properly tested 
- He would say yes to a product in circumstances where it is effective and 

alcohol and chlorine would not work, for example viral disinfectants, spores 
in operating theatres (isoproponal can currently be used but it is very 
expensive) 

• Linens: washed in 60 degree water, no need for chemicals or desinfectants 
• Hydrogen peroxide has been used for disinfection and is getting to be accepted. 

- It is used in accinetobacter outbreaks 
- It has no side effects (it degrades by itself within days)  
- They can leave things like computers in the room 
- No air cleaning is required to go along with the hydrogen peroxide 
- It is expensive 

• It is required to have one microbiologist for every 1000 hospital beds 
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- Also required: 1 infection control nurse for every 250 beds 
- This is very cost effective!!! People do not realize this since they must pay 

out of pocket, from personnel departments, but the money earned or saved is 
from other departments with different objectives; thus the regulation is not 
followed 

- There was a US study that proved that each infection control specialist saves 
10 fold of what he costs to a hospital! 

• Germany has less stringent requirements as does Belgium 
- Hospitals in Germany are inspected by microbiologists about twice per year, 

versus in The Netherlands daily and on weekends 
• Germany is more focused on infrastructure than process; it is more legally and 

technically driven 
• Netherlands has no laws for infection control, just guidelines. Focus is on the process.  
• Belgium is closer to Germany in terms of healthcare than to The Netherlands 
• Europe can be categorized in terms of healthcare into Netherlands/Scandinavia, Great 

Britain (huge MRSA problems), and the rest of Europe (has hardly any active clinical 
microbiologists). Besides the good procedures and practices, the low prevalence of 
infections in The Netherlands and Scandinavia also stems from the fact that these 
countries tend to have large diversified hospitals, which means less patient transfers 
between hospitals.  

• Hands account for 90% of transmission, surfaces (instruments, tables, beds etc.) 5% 
• Mr. Hendrix believes that all the people who offer products to sterilize air and other 

things are “completely ridiculous” 
• He has a goal for all keyboards to be covered in a layer of silicone; this will save them 

from liquids, increasing their lifetime, and make them easier to disinfect with alcohol 
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Nanotechnology 
• It is a huge, nice field 
• He is not interested because 90% of transmission is through hand contact 
• It is not cost-effective 
• People have offered him interesting products earlier, for example products that spread 

harmless bacteria to kill bacteria, or painting walls with silver 
• Simple alcohol is effective!! However compliance is 50% at best 
• Best potential ‘Nano Technology Product’applications 

- Surfaces; all things patients touch, i.e. doorknobs 
- NOT instruments as these are sterilized 
- Linens are washed anyway 
- It could be useful for air only if it has same specs as HEPA filters or makes 

HEPA filters more durable or have a longer life 
• Many times companies offer a solution for a problem that does not exist 
 
Outbreaks 
• Process: overview cultures follow the outbreak management protocol. Isolate, call 

physician to get antibiotics, call department chief to shut down wards, meet with senior 
management, infection control staff and director of wards to discuss problem, findings 
and expectations over the next few days. Next do surveillance on cultures of patients 
and workers. Then call in media agent to manage media impact from hospital outbreaks.  

• Costs are at least €20,000 per patient per case of MRSA 
• It costs €0,5 million to close an ICU for one week; this is mainly an opportunity cost 

from cancelled operations, rather than a direct cost of dealing with MRSA. 
• If several people in the ICU are infected, it costs an additional 1.5 million to treat them. 
• If a hospital does nothing about MRSA (accepts it as a problem and takes no measures 

to combat), it costs an extra €8.5 million per year per hospital due to complications 
caused. MRSA infected patients have a 13 times higher chance of developing 
complications.  

• Outbreaks can last from one week to 10 days 
• They are paid from normal hospital budget 
• Infection control budgets are always tried to be cut because infectious control 

departments do not earn money for the hospital 
- There is a critical level of budget required, based on number of beds (1 

infectious control nurse for every 250 beds) 
• There is a grant to implement hospital hygiene strategies in nursing homes, which have 

problems with MRSA, noro viruses, influenza 
 
Closing Remarks 
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• At one point when we described a product with properties of Bio-Kil he replied it is 
“completely useless” 

 

Name:  Dr. Rob Willems 
Position: Lead Microbiologist 
Institution: Eijkman-Winkler Institute for Microbiology, University Medical Center 
City:  Utrecht 
Date: 28 November 2008 

 
Institution Description 
• Dr. Willems researches pathogens in hospitals, factors that cause infection, problems, 

outbreaks 
• He gives an expert opinion on bacteria 
• He is part of department of medical microbiology: research on viruses, bacteria 

(including resistant HIV) 
• He is part of diagonistic division that does medical research on emerging infections 
• His expertise is steph. areus. and entrocochsie 
• He researches colonization around patients; has found that pattern of colonization forms 

a bulls eye around the patient; the closer objects are in proximity, the more colonized 
- Highest: bedrails, poles, water closet, T.V. remote control!! Transfusion 

pump, bedding. 
 
Primary Issues 
• MRSA is most notorious problem 

- New development: type of MRSA circulating in community; it hits different 
victims, mainly healthy people (rather than those sick and frail) and it is 
related to bad hygiene. There have been cases in U.S. football teams from 
towel-sharing, as well as in prisons. This problem is big in the U.S. and 
emerging in Europe. 

- New development: type of MRSA found in pigs within the last 3 years. This 
is transmitted to pig farmers, veterinarians and those involved with pigs, and 
can be spread to hospitals if those associated are admitted 

- The Netherlands has search & destroy policy; isolate, identify risk patients 
(for example coming from a hospital abroad) and screen them.  

• Noroviruses: especially problematic on cruise ships and in nursing homes 
- Noroviruses can be transmitted through air as a result of vomiting 

• VRE, Claustridium, entriobacteria (gram-negative, resistant, ESBL) 
- ESBL is especially linked with farming, where many antibiotics are used and 

lead to resistance 
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• No problems with SARS 
• “CDC” does not ring a bell 
 
Prevention Practices, Products, Policies 
• He is not very familiar with this as he is not a hygienist. 
 
Nanotechnology 
• Believes that it may be accepted if one shows proof of principle, a good experimental 

set-up with controls 
• Not sure how interested hospitals would be to test 
• Believes most useful application is surfaces 

- He researches colonization around patients; has found that pattern of 
colonization forms a bulls eye around the patient; the closer objects are in 
proximity, the more colonized 

- Highest: bedrails, poles, water closet, T.V. remote control!! Transfusion 
pump, bedding. 

 
Outbreaks 
• MRSA, VRE in 2000, ESBL-producing bacteria (resistant) 
• Spread through direct contact 
• Noroviruses can be transmitted through air as a result of vomiting 
• Not spread through water 
• Legionella outbreak a couple years ago because there was a flower exhibition with a 

fountain 
- The legionella spread through air 

 
Closing Remarks 
• Introduced hygienist Titia Hopmans 
 
 

Name:  Dr. Titia Hopmans 
Position: Infection Control Leader 
Institution: Eijkman-Winkler Institute for Microbiology, University Medical Center 
City:  Utrecht 
Date: 28 November 2008 

 
Institution Description 
• She was very apprehensive about if I am a company representative!! Do not recommend 

Cargico contacting her. 
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• Dr. Hopmans spends two days per week at the hospital. She translates national WIP 
guidelines to the hospital, and has been working there for 12 years. The other three days 
per week she spends at another institution working on healthcare improvement. 

 
Primary Issues 
• Resistant organisms, VRE, gram-negative organisms, MRSA 
• Transmission can be through equipment such as stethoscopes, TV remotes (she 

mentioned these are “hopefully” cleaned… guidelines not followed in reality!) 
• Normally beds, areas are cleaned but not disinfected after patient dismissal unless it is a 

special case of heavy contamination, for example with entrococchsides  
• Average admittance is 7 days; areas are cleaned/disinfected every week or two weeks 
• Air and water are not good application areas 
• She is satisfied with chlorine and alcohol as disinfectants 
 
Prevention Practices, Products, Policies 
•  Surfaces are cleaned routinely but not disinfected routinely. They are disinfected only 

when there is a carrier or resistant micro-organisms. 
- Chlorine and/or 70 or 80% alcohol is used 

• Water: there are points within the hospital checked every month. Unused taps are 
flushed with a high temperature of over 65 degrees Celsius. No filtration is necessary. 

• Air: filtered in operating rooms, hematology departments in children’s hospitals. 
- HEPA filters are used. They are effective. 

• Linens: washed with soap in a machine under high temperatures. For isolated patients, 
disinfected with chlorine or alcohol. 

• In ICU, bed parts are supposed to be disinfected every day. But in reality these 
guidelines are not followed! 

• Disinfectants are set in law by the government 
- There is a small amount of choice for hospitals, for example to use chlorine 

vs. ammonium, or what kind of alcohol to use 
• For introducing new products, one needs a CE mark and certification. Then a company 

can approach the hospital hygiene department or pharmacist. 
 
Nanotechnology 
• It could be of small help, however main issue is hand contact 
• There are strict regulations, yet she is interested 
• Companies would contact pharmacist (last name is de Vreies) 
• Application on surfaces would be most useful 
 
Outbreaks 
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• Recently: multi-resistant acchinetobacter 
• Steps taken: isolate, look at contact with other patients, look at patients outside hospital 

(and sometimes inform them of outbreak), inform other hospitals, sometimes inform 
other patients. Screen. 

• Outbreaks usually not reported to government or press 
• Minimum length is 4-5 days. Can last up to 1.5 years to treat, as in the case of a 1996 

outbreak. 
 
Closing Remarks 
• She is very apprehensive of our involvement with a company! 
 
 

Name:  1. Saskia Meeuwes-van den Ende 
  2. Loes Nolles   
Position: Hospital hygienist 
Institution: Reinier de Graaf groep 
City:  Delft 
Date: 1 December 2008 

 
Institution Description 
• Reinier de Graaf groep is a cooperation of hospitals in Delft and Voorburg, as well as 

some smaller treatment centres. The Reinier de Graaf Gasthuis in Delft is the largest 
hospital, which is also where our interview took place. It holds 448 beds excl. ER, 
Operating rooms, nursery etc. Adding that to the equation, the number of beds would be 
about 500. 

• The hospital employs 4 hospital hygienists, each focusing on certain parts of the hospital. 
Microbiology is a separate department. 

• Their function is mainly an advising and, to a lesser extent, one of registering. 
Day-to-day tasks: check wards 2 times per week, answer hygiene questions (internal and 
external) through phone, writing advise/reports on hygiene issues, contact person for 
wards, meeting with department of microbiology, infection registration, responsible for 
isolation of patients 

 
Primary Issues 
• Hand hygiene 
• Infection registration 
• Anything to do with the operating theatre (refer to IJsselmeer) 
• Endoscopes 
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• BRMO’s (especially resistant micro-organisms): MRSA, NORO (influenza. Fear of 
SARS, bird flu (?) etc, even though the threat in the Netherlands is low. 

 
Practices 
• The policy is based on the WIP and CDC (often basis for WIP) guidelines translated to 

the practice of the hospital. Additional literature is called upon for giving advice on 
case-to-case basis, e.g. PubMED.  

• Use of disinfectants is restrictive and standardized. Only alcohol 70%, chloride and 
hand alcohol are used. Areas in which they are used are according to WIP standards. 

• Air is filtered, HEPA filters used. 
• Water is not filtered unless legionella outbreak. Checked regularly.  
• The operating room is a hot topic, yet it is checked and cleaned more regularly. 
• Cleaning of medical instruments is done through a separate holding, Combister. 
• Linens are washed by an external laundry service without disinfectants.  
 
Product & Technologies 
• Standardized product use: alcohol 70%, chloride, hand alcohol.  
• Hepa filters in air system 
• Medical devices often have to be cleaned with products not allowed by Dutch law. Then 

the hygienist will give a negative advice on its use. Exception are scopes, which are 
cleaned in ‘laundromats’ which also make use of other disinfectants than those specified 
by Dutch law. This is allowed.  

• Usually there are clear reasons why products are not allowed in the Dutch market (e.g. 
harmful side-effects) 

• The hygienists always give negative advice on the use of products that do not carry the 
N-mark. However, believe that because of the costly and lengthy process, manufacturers 
often abstain from going through the procedure even though their product would meet 
the requirements. 

• They would like to use those products if it were possible. Do not have much faith in 
European integration to solve this problem anytime soon.  

 
Budget 
• Budget of the departments is administered centrally through the Board of Directors 
• The budget of the hygiene department is only staff costs and office items. 
• Purchasing of products is done per department, centrally arranged through the 

‘facilitaire dienst’ (facility services) 
• The current hygiene allocation budget is below the standard, The hospital aims to reach 

this standard in 2010.  
• There is no separate outbreak budget. 
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Outbreaks 
• In case of an outbreak, the OMT (Outbreak management team) is assembled consisting 

of the microbiologists, the hygienists, management, head of the ward in question and the 
communication department.  

• There is no emergency outbreak budget, nor is there government support 
• Protocol differs per situation. General steps: 
1. Stop admitting patients, or even close ward 
2. OMT meeting, find problem 
3. Order equipment, coordinate disinfection (through facility services, external company) 
4. Check progress  
 
 
Closing Remarks 
• Check the websites of RIVM, IGZ and LCI for rapports on hygiene issues. Also 

PubMED is very useful.  
 

Name:  1. Marijke Gommans 
  2. Willeke Lodder 
  3. Marije den Drijver  
Position: 1. Head infection prevention 
  2&3: Infection prevention advisor 
Institution: Maasstad hospital, location Clara 
City:  Rotterdam 
Date: 3 December 2008 

 
Institution & Function Description 
• Maasstad hospital is a group consisting of two main hospitals (Clara and Zuider), and 

some smaller care facilities in the Rotterdam-South area.  
• The hospital has 570 clinical beds and 50 day-care beds.  
• The hospital employs 3 part-time and 2 full-time infection prevention advisors. Each has 

its own interest area.  
• The infection prevention advisors have a supporting function. They do not fall under 

any departments, and are only headed by the Board of directors. Their authority is still 
quite limited however. They cannot enforce any of their policies. Their task is an 
advising one. 

• They have four main tasks: 
1. advice & education 
2. surveillance 
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3. quality audit 
4. infection prevention 

 
Primary Issues 
• Hand hygiene 
• MRSA and multi resistant organisms 
• Noro virus (not  very harmful, but does not respond to hand alcohol and spreads very 

fast) 
• Air 
• Endoscopes 
• Plastics (e.g. prostheses) are extremely rich feeding ground for micro organisms.  
 
Practices 
• The policy is based on the WIP translated to the practice of the hospital. Often the 

guidelines cannot work 100% in practice due to lack in facilities. 
• Emphasis is on prevention (search & destroy), but quality control also matters.  
• Aim is to keep people in the hospital as short as possible (preferably 1 day). Upside: 

lower chance on infections. Downside: infections are not noticed because they only 
occur after the patient has left the hospital.  

• Emphasis is on promoting the hand hygiene protocol.  
• The operating rooms are completely disinfected, including surfaces equipment and 

operating table. This also applies to the polyclinics. Alcohol 70% is used for small 
surfaces, Chloride for large ones. For this to work, surfaces need to be cleaned of bodily 
fluids first.  

• Cleaning and disinfection is done by a third party 
• Patients that have high risk on micro-resistant organisms are isolated upon arrival (e.g. 

foreigners, patients that were in foreign hospitals, cattle farmers 
• Patients in the high risk departments (IC, hematology) or those that stay longer than a 

week are tested on the presence of multi resistant organisms.  
 
Product & Technologies 
• Standardized product use: alcohol 70% (technically not allowed, but turned a blind-eye), 

chloride, hand alcohol.  
• They would really like to use other products, but those are not allowed in the 

Netherlands. 
• Hepa filters in air system. Air system regulated through pressure hierarchies, air 

temperature and humidity etc. 
• No water filters. Water is tested on presence of legionella regularly and cleaned through 

thermal heating.  
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Budget 
• There is a certain amount of money (given by the healthcare insurers) per diagnosis 

allocated to hygiene and infection prevention. 
• Budget of the departments is administered centrally through the Board of Directors. 

Each department has its own infection prevention budget.  
• Hand alcohol is bought by the purchasing department, chloride by the cleaning company, 

the rest through the pharmacy.  
 
Outbreaks 
 
• The hospital experienced a very heavy MRSA outbreak five years ago which severely 

impacted reputation and policies. 
• In those days, 1000+ samples were tested on the presence of MRSA daily, compared to 

less than 100 on average. They discovered new cases of MRSA daily, 4-5 wards were 
closed for a long period of time.  

• Now there is a clear protocol (see slide) there is an outbreak if there are two related 
cases of a certain disease.  

• There is a small emergency budget for outbreaks. However, if an outbreak exceeds a 
certain amount, the health insurance company with which the hospital has a deal will 
pay for the costs.  

• An outbreak costs millions of Euros 
 

Name:  Dr. Manfred Moeller 
Position: Microbiologist 
Institution: RWTH Institute of Hygiene 
City: Aachen 
Date: 6 November 2008 

 
Institution Description 
• Moeller is involved in analytical chemistry, analysis of indoor & outdoor pollution, 

hospital working places, bacteria from introduction of new furniture and post-renovation 
floors. He has 20 years of experience. 

 
Primary Issues 
• Major problem is hand contact, not floors or walls 

- Direct person to person contact 
- Computer keyboards, doorknobs 

• Main issue is MRSA 
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Prevention Practices, Products, Policies 
• Alcohol is used to disinfect hands, skin (ethanol) 
• Aldehydes are used for surfaces 
• Aachen hospital has air filtration that was built in 80s 

- Climatized conditions in every room; set temperature, humidity 
- Cleaning is VERY expensive; 2 million cubic meters per hour of air are 

filtered 
• Hospital has normal cleaning procedures 
• Process to introduce new product to market: 

- Go to government, get papers, conduct tests to make sure there are no risks 
- Thinks it takes a few months 

 
Budget 
• Cleaning is VERY expensive; 2 million cubic meters per hour of air are filtered. 
 
Outbreaks 
• Outbreak procedure (i.e. for MRSA): 

- If 2 or more patients contract it, register with government, isolate patients in 
hospital 

- Follow official regulations of Robert Koch Institute 
- Handle on own budget 
- He said it is not always expensive, yet can require lots of time and 

disinfection and thus can have a high cost 
 

Name:  Prof. Dr. med. Albert Rettenmeier 
Position: Director of Hygiene Department 
Institution: Institute of Hygiene and Work Medicine 
City: Essen 
Date: 6 November 2008 

 
Institution Description 
• Rettenmeier used to be in charge of hygiene search department of the hospital and give 

lectures about hospital safety. They research food hygiene, water, environmental 
hygiene.  

• Currently, he heads the research on a new method for hygiene: mass-spectrometric, the 
technology used based on protein patterns. 
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• He has attended many cases, representing hospitals, which were sued by the patients. 
With 2 big ones, they go to court but it is rare. The positive point is that now they have 
the information on the disease to control it and prevent the spread. 

 
Primary Issues 
• Hand hygiene is the major concern  
• Some of the reasons contributing to this situation are: Not enough doctors & nurses & 

hygienists 
• The hand hygiene is the main cause of problem, mainly due to negligence of doctors & 

nurses, and they make campaign to educate; there is still lack of controls.  
• Major threat: Resistant bacteria, MRSA, which is also a result of the use of too many 

antibiotics. The problem still remains in the emergency and the nursery. And doctors 
should be educated concerning the prescription of antibiotics and their effects. 

 
Prevention Practices, Products, Policies 
• The main practices in the hospital are the disinfection and the sterilization mostly of the 

hands, not so much the floor. This latter is not really a conductor of bacteria for him. 
• Compared to Netherlands, Germany has lower standards concerning hygiene practices. 
• But there exist regulations from the Hygiene committee on which the commercialization 

of the product used in hospitals has to stick. These guidelines are not cleared; nobody 
really checks (everybody should know). 

• He has mentioned some competitors: 
- Bruker, a mass spectrometer company 
- Agnostec, a software company 

• Procedures:  
- Usage of more expensive antibiotics 
- Using powerful formaldehydes, which in turn cause irritation, toxicity, now 

replaced by oxygen producing agents or chemicals. 
 
Nanotechnology 
• About preventive technology and especially nanotechnologies, nobody knows if there 

are bad effects (toxicity) but it is clearly powerful. 
 
Budget 
• Concerning the budget, they don’t have an emergency one. They take actions when it 

happens (case to case). 
 
Closing Remarks 
• He has given 2 references: 
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- Dr. Dott, who is doing PHD on nanotechnology and toxicity of antidotes 
- Dr. Popp, hygienist of the hospital. 

 
 

Name:  Dr. Michael Volker & Dr. Michaela Houben 
Position: Hospital Hygiene Department Leader 
Institution: HY Gelsenkirchen (Hygiene-Institut des Ruhrgebiets) 
City: Gelsenkirchen  
Date: 6 November 2008 

 
Institution Description 
• Hygiene-Institut des Ruhrgebiets is and in dependent research institute that does 

research in the area of diseases and infections for third parties. They have top-notch 
research equipment (we had a tour around their facilities) that tests all sorts of samples 
from all over Germany on the presence of bacteria or viruses. They mainly cooperate 
with the local ‘Gesundheidsamt’ (Dutch:GGD) Ruhrgebiet in the area of prevalence 
screening. Hospitals and other institutions send them periodic samples from their 
operating rooms, equipment etc. These are tested on the presence of bacteria and viruses. 
They also come into play when certain hospital or healthcare institution fears the 
existence of harmful bacteria or viruses in their facilities. However, the institute also 
conducts tests in commercial industries, such as food manufacturing and hospitality. Of 
particular interest to ‘The Company’ is that they also test antibacterial treatments and 
that their approval suffices to enter the German market (at least within their area of 
jurisdiction). They have even done testing on ceramic tiles that were treated with 
nanotechnology.  

 
Primary Issues 
• MRSA: 20% prevalence in German hospitals vs. 1-3% in The Netherlands 
• Resistant strains of viruses due to overuse of antibiotics 
 
Prevention Practices, Policies, Procedures 
• Main issue: hand hygiene 

-solution: hand scrubbing with alcohol  
• There is a higher number of outbreaks (e.g. Noro(?) virus) during the cold months of the 

year. Dr. Houben assumes this has to do with lower resistance of individuals.  
• Dr Voelker thinks the emphasis should be on prevention rather than on control. 

Germany has a good history in this field, but due to finance and staffing problems is 
falling behind in this area.  
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• In the area of MRSA, the local health services (incl. the HY) are setting up a new 
project in cooperation with Dutch institutions to mimic MRSA-net (interview 3 Dec). 
They will draw up what factors are associated with MRSA and then make a profile of 
people that are at high risk of getting infected with MRSA. Risk factors include foreign 
patients or patients that have been on holiday recently, people that stayed in hospitals in 
the previous 6 months and people with catheters. 

• There are no clear market restrictions on selling preventive products in Germany. There 
is a list of tested products published by the VAH (Verband fur Angewandte Hygiene), 
which is a part of the Robert Koch Institute (interviews on 20 Nov) 

• Approval of a local Gesundheitsamt will suffice, obtainable through for instance HY 
Gelsenkirchen.  

• The currently used products are the same as in The Netherlands, although Mr. Voelker 
also indicates that Nano technology products are available in the German market (see 
Nanotechnology) 

• However they also mention that chemicals pose a threat due to environmental concerns. 
Especially harmful when they are releases into drinking water.  

• Mr. Voelker mentions that the University of Bochum is testing a method that kills 
bacteria through the use of zinc.  

 
 
Nanotechnology 
• Mr. Voelker indicates that Nano technology products are available in the German market. 

He mentions the example of the ceramic tiles treated with nanotechnology tested by the 
institute and that of a catheter which is treated with nanotechnology.  

• Both Mr. Voelker and Ms. Houben express their concerns on the use of nanotechnology, 
however. They are afraid that it can be released into the patient’s body. They are not sure 
what the effects of this will be on the human body. 

 
Budget 
• The German healthcare system used to resemble the Dutch but now it has changed. The 

system comes from Australia: DRG (Diagnosis Related Groups) 
• Hospitals get a certain budget per diagnosis of which everything has to be paid. Longer 

stay means more costs to the hospital. This has a positive effect on infection prevention 
because this way infection control becomes very costly for the hospital (note: the system 
appears to be similar to that in The Netherlands as described by Ms. Daha) 

 
Outbreaks 
• Depends on the type of outbreak: 

-For MRSA: Hospitals report anonymously on a periodic basis how many cases of 
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MRSA they encountered 
-For epidemiology (e.g. Salmonella): Hospital is obliged to contact the Gesundheidsamt 
and describe the specific situation. The Gesundheitsamt will then send a team to take 
care of the situation.  

 
Closing Remarks 
• Mr. Voelker advises us to contact MRSA-net 
• Both Mr. Voelker and Ms. Houben would like to receive more information on Bio-Kil 
 
 

Name:  Prof. Dr. rer. Nat. Heike Martiny 
Position: Technical Hygiene Leader 
Institution: Charite University 
City: Berlin 
Date: 19 November 2008 

 
Institution Description 
• Bio background, teaches engineers and environmental techniques 
• Expert in water, air conditioning and filtration, how to run a plant, indoor climates, 

medicine, microbiology with bacteria 
• Responsible for setting SOP (standard operating procedures) 
• 10 years spent studying UV disinfection of water; wrote thesis for 2nd professorship 
• Studied cleaning, disinfection of endoscopes, instruments such as dental hand pieces 
• She is lead point of German Society of Hospital Hygiene 
 
Primary Issues 
• Main problem: Hepatitis C, Rotavirus II outbreaks (envelope virus) 
 
Prevention Practices, Products, Policies 
• Germany procedure: cleaning, disinfection, sterilization (similar to Netherlands, 

Belgium) 
• Follow hospital hygiene SOPs (standard procedures) 
• Hygiene is more preventive in Germany 
• Hands: only alcohol used to disinfect 
• Testing methods are since 30 years ago; there is a list of procedure sto test new 

disinfectants 
- Must send 2 reports to group; Verbund fuer Angewandte Hygiene 

• VAH lists how to use disinfectants, which combos, concentrations 
- Government ensures only products on list are used 
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• German users are responsible to control instrument & product performance via routine 
tests to make sure product is really clean and sterile; manufacturer not responsible 

• Issue: ppl think organization is unneeded when there are no infections 
• Superoxidized water: disinfection via physical-chemical process with Cl- 

- Works if no soiling/blood/proteins; then particles destroy membranes of all 
organic materials 

- Weakness: destroys everything, including organic material 
- Accepted in Japan, US. Not Germany! RKI says there is no real data/data is 

wrong 
• In process of creating book with hygiene standards across Europe; hand disinfectants 

almost complete, working on virus disinfection (thinks she’ll be retired when it’s 
complete) 

• A product needs to know what to destroy; not everything! 
• There are ineffective products that claim they can be used for disinfection and cleaning 

- Tested this and proteins are still left on test piece 
• Much less rules for cleaning products 
• The Netherlands has no MRSA because rules are more regularly followed 

- Germany has same hygiene rules but it’s cheaper not to follow 
- i.e. there are more patients per room than recommended 

• RKI has book of hospital hygiene rules (online in German); not law but recommended 
• By law need person paid by hospital to look into infection control; a hygienist 

- Based on number of patients, type of hospital; normal vs. specialized 
- Don’t actually have persons; students avoid field bc there are no jobs 
- 80% of positions are not filled 
- Often hire external person to come 1/month for show 

• Air filtration latest development; reduction of 99.99% bacteria combined with particles 
- If filter is wet, there is growth 
- If designed well, filter is useless in AC; system already effective 
- High-efficiency filters changed 1-2/year or every 2 years, depending on dust 
- If bacteria goes through it already attaches to filer; not useful 

• Currently silver oxides used on surfaces but not effective 
• Can usually find a test method that renders product not effective 
• UV: must make sure water sample is thin enough that rays go through; water circulate 

around lamp, not a basin with a lamp in it (edges problematic) 
- Works within seconds 
- Need many clean lamps 
- DOES NOT work with air 
- Not expensive 
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- For hospitals: need centralization so wouldn’t be effective. German hospital 
water is of good quality, however gets worse inside the hospital. Not 
possible/too expensive to filter every sink. 

• Hospital is not currently testing products; need to be proven by manufacturer 
• New products go through German hygiene commission 
• Working products: there is question of money, which to buy 

- Must convince commission of product (normally doesn’t understand), users, 
hospital hygienist 

• No cost to present product to commission 
- Commission different in every hospital 
- There are diff rules in the 16 German states 

• Can go directly to hospital; this is easiest 
• Sometimes gifts help get approval 
• Easier for well-known companies with a good name 
• Must be listed in VAH book to be government-accepted; or else need scientific papers 

and published tests 
• Works with machines; not interested to test/research 

- But ask Kramer, Exner… maybe Popp… 
 
Nanotechnology 
• She has no idea on nanotechnology; not in papers 

- Apprehensive about side-effects after some years 
- Very interested 
- Interference with soil? Blood? Other proteins? 

• Surfaces; do particles destroy human membranes? Concern 
• No organism grows on dry surface; need wetness… but if it is wet, something is wrong 
• What if there is hand contact? Concern 
• Does it need time to be effective? How long until bacteria are dead upon contact? 

Instant? Then does this affect human skin? Is there cell discretion? Contact time… 
- It must stay on instrument and not effect other things 

 
Budget 
• No outbreak budget; hospital gets paid for diseases (per patient) independent of days 

stayed in hospital 
- Hospital responsible for extra days of stay 
- Can sue hospital if disease contracted  
- Often settlements; preserves hospital reputation 



 97    

- Before: patient must prove infection was caused by doctor. Now: doctor must 
prove that infection would be persistent even if rules were followed; it is in 
patient’s favor 

 
Outbreaks 
• If public is informed of outbreak then there is pressure to take steps on disease control 
• 30,000 die per year in Germany from hospital infections; 6,000 from cars/traffic 
 
Closing Remarks 
• Suggested to contact Dr. Popp in Essen, Dr. Exner in Bonn, Dr. Kramer in Greifswald 
• Klaus Dieter Zataow public relations figure on TV with Berlin hygiene statistics, cost 

figures 
 
 

Name:  Prof. Dr. med. Martin Mielke 
Institution: Robert Koch Institute 
Position: Leader of Applied Hospital Hygiene and Infection Prevention 
City: Berlin 
Date: 20 November 2008 

 
Institution Description 
• Background: medicinal microbiology, immunology, at RKI since ‘99 
• RKI is German national public health institute, supervised by Ministry of Health 

- Does research, gives advice to politicians, lowerl level public health 
institutions 

- Offers an independent scientific opinion and mindset 
- Mielke’s department is involved in setting national infection prevention “best 

practices” and guidelines, written with aid of the Committee for Hospital 
Hygiene (18 experts in the field, usually from German universities) 

- There is broad acceptance of RKI guidelines 
- They are implemented by infection prevention clinical nurses and academic 

doctors 
• The schema pictured below shows the position of the RKI in the German health system. 

The supervision is mainly organised per Bundesstaat (state) through local branches of 
the Gesundheitsamt. Their influence stems from the infection prevention act, which 
gives them to right to enter health care institutions to check their practices. In doing so, 
the Gesundheitsämter use the RKI guidelines as a reference. 

 
 Ministry of Health

Bfarm institut (drugs 
and medical products Robert Koch Institut BZGA Institut

(educating the public)



 98    

 
 
 
 
 
 
 
 
 
 
 
 
Primary Issues 
• Direct contact: through hands, medical instruments, doorknobs 
• Important viral threats are MRSA, Salmonella, Hepatitis, Clostridium difficile, Noro 

viruses. Especially the last two since they are difficult to eradicate. 
- Surfaces issues: noro virus—high copies in stool, respiratory secretor. Need 

10-100 viruses to infect a patient. 
- Need virus disinfectant with no patient side-effects 
- Also issue: claustridium d.f.; spores, diarrhea, hard to inactivate 

• Spread through water or air is not considered to be an important issue, since this does 
not happen that often.  

- Three viruses spread through water: Legionella, Pseudomonis and Acineto 
Bacter.  

• Antimicrobial resistance is a separate problem 
 
Prevention Practices, Products, Policies (M’s notes…) 
• Health is regulated by federal states; Gesundheitsemter 

- Have right to inspect, control via Infection Prevention Act 
• Recommended ration is 1 hygiene nurse to 300 patients 

- Differentiate according to cases’ seriousness; this is recent 
- There currently is a debate going on as to whether patients should be 

differentiated based on patient risk factors. In that case the hospital would be 
evaluated on its average patient mix. 

• Disinfectants: hand/skin, instruments/medical products, surfaces, clothing 
- Instruments etc: EuroNorms; virocidal, bacterial 

 Virocidal problem: viruses in fluid, apply disinfectant. This doesn’t 
reflect instruments, where germs are on the survace. There is no 



 99    

EuroNorm for a test procedure to approve. RKI uses surfaces & 
blood. 

- VAH list: more stringent regulations for difficult situations i.e. high 
contamination, serious bugs 

• New product procedure 
- Online application forms under hospital hygiene / disinfection 
- Specify details, purpose, composure, must be tested by 2+ independent 

testing labs 
- RKI does own tests with the most difficult viruses; polio, micro bacteria 
- Must pay for tests; costs 3-4,000 Euros. Takes up to 2 years; depends on data 

completeness and pretests 
- Hospitals feel safer if use products from this stringent approved list 

• There are guidelines for cleaning, disinfecting surfaces and reprocessing devices 
- Use high temp for instruments 

 Problem: can’t treat flexible endoscope. Can be spores i.e. 
claustridium 

- Use paracytic acid, glutar dealdehyde for instruments 
 Most disinfectants have one of the two in ingerdients 

- Linens: chemothermal; temperature + disinfectant 
 40 deg C and 70 deg C for some linens. Also use paracytic acid.  
 Not interested in preventive linen measures 

• Priority is given to the cleaning of medical instruments. Preferably this is done through 
thermal heating. The problem is that some instruments can’t be heated. In that case the 
two strongest chemicals in the market are used; glutar dealdehyde, paracytic acid 

• Computers, surfaces should have better regular cleaning 
• Prines, instruments also 
• Currently use sodium hypochloride but it is harmful in high concentrations 
• No oxides or UV used 
• Instruments: also use H2O2 for disinfection and sterilization 
• Recent development: rapid diagnostic tests: detect antibiotic-resistant bacteria quickly 
• Need better devices; bladder catheters, made with new materials with surfaces that 

defend against bacteria 
- Studies show effect may not be cost-effective 

• Need to use less invasive methods, i.e. a mask instead of a catheter 
• Disinfectant price is not a problem; side-effects are, i.e. bad smell 
• There is some transmission via surfaces; need a cleaner without side-effects 

- Now hospital can put a keyboard into washer to disinfect 
- Typically not at all disinfected 

• Air: low role in transmission (German view) 
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- Not disinfected or sterilized 
- Only in highly immuno suppressed patient areas and Operation ICUs; 

filtered air 
 VERY expensive; many say it is not cost effective… Debate 

• Water: need methods if legionella is high 
- No chemical disinfectant procedure currently to decontaminate 
- Use filters on ICUs; EXPENSIVE 
- Problem is only for ICUs 
- For legionella, pseudomonus, acchinetobacter: use filters 

• Fields of development: need products vs. prines, virocide for endoscopes and claustridia 
spores 

• The Netherlands is restrictive for surface disinfection use while Germany has a tradition 
to use them 

- 2 sides; restrictive or not 
- The Netherlands has better MRSA data 
- Germany doesn’t favor use of surface disinfectants in private households 

(cleaning) 
- Debate on cost-effectiveness, usefulness, side effects i.e. what if it goes into 

water 
- Many believe importance is overestimated 

 
Prevention Practices, Products, Policies (J’s notes…) 
• In Germany there are two main compilations of proven methods: 

- VAH list: test criteria not very stringent, routine based 
- RKI list 

• Companies can apply for testing through the RKI-website. Before being able to do so, 
products must be tested by at least two other independent research institutions. Testing 
at Robert Koch costs around €5000, but is highly dependent on the type of product.  

• Research indicated that RKI accredited products are preferred by German healthcare 
professionals, but the effectiveness really depends on the claim made by the 
manufacturer.   

• There are EU-guidelines, the so-called EU norms, what is considered to be good 
practice in cleaning hands, instruments, clothing, surfaces etc. However, hospitals are 
not obliged to follow these. Mr.Mielke also feels that the test procedures of the EU are 
faulty, RKI tests products in a more practical manner.  

• Currently, chemicals are the most used products. The ones mentioned by Dr. Mielke are 
H2O2, chloride, bluetar dealdihyde and sodium hypochlorite.   

• In the case of Claustridium outbreaks, sodium hypochlorite is used. This is harmful for 
patients however, and there is a need for good alternatives.  
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• UV therapy for disinfection of fluids is being tested now, but is far from cost-effective.  
• Price is not an issue with most treatments used currently, environmental effects are.  
• There is a strong need for improvement in the area of diagnostics. Systems that can 

differentiate people based on risk factors and that are able to detect resistant bacteria and 
viruses very fast. 

• Another product opportunity is that of medical devices and equipment which have less 
of a tendency for infections. They are more compatible with the human body itself. 
These devices do exist, but tests have proven they are too costly and that the effects are 
limited.  

 
Nanotechnology 
• Hasn’t followed nanotechnology 

- Prevent colonization of medical devices inside patients to lower nosocomal 
infections 

- Surgery instrument surfaces; can disinfect & sterilize. Hard to clean. 
- Sees no use for water (but maybe) 

 
On The Product 
• If surface is kept clean, may not need product 
• Can never achieve a sterile surrounding 

- Most epidimeologists prefer message of behavior: hand-washing 
• There may be certain situations of benefit 

- Problem of cleaning 
• Mobile phones, surfaces that are clean but not bacteria-free, keyboards, stethoscopes (to 

hear noises), ultrasonic devices for baby, heart 
• Use for linens: skeptic; don’t need it if use good chemical such as paracytic acid, which 

is cheap. 
- Challenge is with heavy contamination 

• Preventive: is this a benefit? Or a risk… with skin. Flora, any disturbance 
• Surfaces contacted by many i.e. door knobs, money 

- But not that much involved in transmission; copper is antibacterial 
- $ bills, credit cards not relevant 

• Public toilets (but still… cleaning) also contamination role is overestimated 
• Invasive devices 
 
On The Product: 
• Dr. Mielke is highly skeptical on the use of microbial treatments and nanotechnology. 

The main reasons for his concerns are that they are generally only surface treatments, 
which is not the main area of concern for infectious disease spread. Furthermore, for 
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these treatments to work, surfaces need to be kept clean. If they are cleaned, it can better 
be done with disinfectants straightaway. Although environmental concerns play a minor 
role, disinfectants are highly cost-effective. 

• Another problem with these preventive practices is that they might provide a false sense 
of security and thereby prohibit actual cleaning.  

• Currently applied water and air filters are deemed sufficient to prevent spread through 
these media.  

• The application on clothes and linen seems futile, as current practices of cleaning with 
hot water and a disinfectant seems sufficient. Also, nanotechnology on clothes and linen 
might disturb the natural microbial fauna on the human skin.  

• The only areas in which Dr. Mielke sees a successful application of nanotechnology is 
on naturally clean surfaces. Examples are computers, phones, door knobs and ultrasonic 
scan devices.  

 
Budget 
• The costs are paid by the hospital and may be tremendous. Especially in the case of 

MRSA, Clostridium difficile, Hepatitis, Noro viruses and Acineto Bacter.  
• Outbreaks can also result in the closing of departments, which is the most costly aspect 

of outbreaks.  
 
Outbreaks 
• Gesundheitsampt figures out who is involved 
• Hospital responsible to pay 
• Major problems: MRSA, norovirus, achinnetobacter, Hepatitis B or C, Salmonella 

(because food comes from caterers) 
• Also issue: claustridium d.f.; spores, diarrhea, hard to inactivate 
• Required to report to Gesundheitsamt if >3 patients, epidemiological connection b/w 

cases 
- Then they register outbreak, call hospital staff or go in  

• The local Gesundheitsamt does the diagnostic part if an outbreak is suspected. 
Implementation is up to the hospital itself, but usually depends on the quality of the 
hospital staff. If they are unable to cope with the situation, the Gesundheidsamt takes 
over and then the RKI also comes into play.  

• The costs are paid by the hospital and may be tremendous. Especially in the case of 
MRSA, Clostridium difficile, Hepatitis, Noro viruses and Acineto Bacter.  

• Outbreaks can also result in the closing of departments, which is the most costly aspect 
of outbreaks.  

• Use RKI list of disinfectants 
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Closing Remarks 
• L.vossebein@wfk.de for additional help.  
• Recommends to look up the master thesis of Femme Verhoeven on a comparison of 

Dutch and German MRSA regulations.  
• Also Petra Gastmeier paper on most important outbreaks.  
• Outbreak database collects all published outbreaks. (Google “Outbreak Database”) 
• Interested in additional ‘Nano Technology Product’details. 
 

Name:  PhD Dr. Elisabeth Meyer 
Position: Registrant 
Institution: Charite University 
City: Berlin (previously Freiburg) 
Date: 21 November 2008 

 
Institution Description 
• Handles internal medicine, infection control, antibiotic use & resistance in ICUs Hands: 

use alcohol, aldehydes (chemical) 
 
Primary Issues 
• Droplets after hand contact are problem. Meningitis. Airborne bacteria are rare. 
 
Prevention Practices, Products, Policies 
• Remedial mindset 
• More than 3000 beds; there is no requirement of hygienist per bed 
• Not testing new products; satisfied 
• Must be listed that product is effective on German list 
• Surfaces: are just cleaned 

- MRE disinfected with aldehydes 
- Walls, floors no transmission 

• Staff should disinfect hands; doorknobs not a problem 
• Charite has own guidelines; some from RKI. Not followed 100%. 

- Now revising MRI guidelines: Meyer, Geffers 
• Medical instruments: aldehydes used. No spraying. Wipe/disinfect or machine 
• Linens: 60 deg C, no disinfectant 

- Doesn’t know if this is cost effective 
- All materials can be washed at this temp 
- Might be rare cases of linen transmission 

• Air: filtration in operating theatre, hematology; limited to special wards 
- Change filters every ½ year to year 
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- Transmission is mainly through droplets 
• Water: some filtration just for legionella 

- Cholorodioxide machine used to filter water; ineffective 
• “Room for improvement” in hygiene (hand hygiene) 
 
Nanotechnology 
• Nanotechnology: apprehensive of side-effects 
• Some companies trying, but it is invasive; need good data for a longer period of time 
• Not equipped to do testing, but Freiburg might (used to work there last year) 
• Heard about the product (mentioned attributes of ‘Nano Technology Product’without 

naming it) 
- Interesting: physical 
- Skeptical of nanotech long run side effects; small particles 
- Would be less skeptical if there is more experience over time in general with 

nanotechnology 
- Best application: water, instruments (need: vs. legionella) 

 
Budget 
• No emergency budget 
 
Outbreaks 
• Outbreaks: gram-negative bacteria i.e. pseudomonus, accinetobacter. Increase in ESBL, 

VRE.  
• Follow 10 outbreak steps by RKY 
• Length varies; short for noro virus or up to months, years 
• Outbreak: report within federal state to local health authorities, who then report to RKI 
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Name:  Annete Jurke & Inka Daniels-Haardt 
Position: Epidemiologist, Hygiene and Infectiology Department Leader 
Institution: Nordrhein-Westfalen Institute of Health and Work 
City: Muenster, Düsseldorf 
Date: 20 November 2008 

 
Institution Description 
• Inka is head of department of hygiene and infectiology 
• Counsels ministry of health on public health, does studies, research 
 
Primary Issues 
• Issues: MRSA, noroviruses in winter, claustridium 
 
Prevention Practices, Products, Policies 
• Disinfection; wiping, washing, aldehydes, oxygen separation 
• First spread through hand contact 

- Doctors tend to forget hand hygiene more than nurses 
• Not testing; satisfied with current products 

- Cost effective? Issue for hospital… not sure 
• Currently use mostly chemicals and heat for devices 
• UV sometimes in operation theatres or used in water; not very familiar with this 
• Silver oxides used for catheters, instruments 
• MRSA Project 

- Website: mrsa-net.org 
- Xchange info b/w Muenster, Netherlands to learn from each other 
- Network 
- There is a Google tool for answering questions on the website 
- Share info about antibiotic control and stewardship 

• Differences between German/Netherlands healthcare structure 
- Netherlands: less beds and hospital stays 
- Germany: 40 hospitals for every 1.5 M people 
- Netherlands: 4 hospitals for every 1 M people 
- Hard to get into Dutch hospita; wachtlist, operations 
- Dutch have better staff-patient relations 
- Search & destroy in The Netherlands for MRSA; all are screened 
- Biggest difference is structure 

• Bio-Kil: water is most useful; no current satisfactory method 
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Nanotechnology 
• Thinks nanotechnology is interesting 

o Use for silver, catheters, instruments 
o “Sure that this will be our future” 
o Doesn’t know much about side effects 
o Doesn’t believe much that there are side effects 

• Berlin has a nanotech research center 
 
Closing Remarks 
• Recommended to speak with Ron Hendrix from MRSA project website; doesn’t answer 

emails though so telephone him. 
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Name:  Dr Anne Simon 
Position: Head of the infection control department (hospital hygiene), microbiology 

focus 
Institution: Cliniques Universitaires Saint-Luc (UCL) 
City:  Bruxelles 
Date:  25 November 2008 

 
Institution Description 
• Anne Simon works at the head of the infection control department with a largely focus 

on the microbiology side. They work actually on the Clostridium Difficile which is the 
most difficult to eradicate. 

• She worked (and still works) in collaboration with Didier Pittet in Genève for 6 months 
and published a survey on hand hygiene. 

• She is also the Chief Editor and Redactor of the magazine Noso Info (BICS – Belgian 
Infection Control Society) which publishes the local experiences & articles on new 
products in hospital hygiene & infectious disease control. 

 
Primary Issues 
• For Ms Simon, hand hygiene is the major issue and not the surfaces. If the nurse 

washes her hands (with alcohol) and touches only the patient, there is no problem with 
the surfaces.  

• But it’s true that with MRSA patient, the surfaces are important because they can 
contaminate the next patient of the room. Research founded that even if it’s cleaned 
with hydrogen peroxide, it still exists the risk of contamination for the next patient. 

• The personal cleaning must be trained but also control. The control phase is, according 
to Ms Simon, the most important criteria to check the well implementation of the 
prevention rules of this hospital. 

 
Prevention Practices, Products, Policies 
• In this hospital, the emphasis is put on the prevention and the control.  
• For the hand hygiene, they use alcohol and, in addition, they wash and rub their hands 

if they are soiled. 
• For MRSA patients, they use hydrogen peroxide. But there are false ideas on the way it 

works. Some nurses think it can clean everything, like if it was washed. Then, even if 
they are informed about the technologies, there are still misunderstood uses. And the 
basic rules are there to “limit” the consequences of bad uses and control is therefore 
important. 
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• To control the people who work in the hospital on the prevention measures they take, 
the hospitals make short surprised audits. People don’t know when they will be 
controlled and then it forces them to follow the procedure (hand hygiene, patient 
treatment way…). 

• Anne Simon told us a little ‘story’ about MRSA control recommendations. 
o In 1998, Dijon (in France) gave recommendations for the prevention and 

control of MRSA spread. It was special measures for the MRSA cases but it 
didn’t work efficiently. The main reason is that they didn’t follow at the same 
time the basic rules (hand hygiene...) 

o After, they apply the special measures and emphasize on the basic rules, and 
it works well. This proves that basis rules are the most important 
recommendations and the first one that hospitals have to transmit to the 
doctors, nurses. 

• Big chance in Belgium, because it’s the first country which has legalized the infection 
control (1998). An “Arrêté Royal” was published for the doctors and the nurses and 
hospitals receive money according to the number of beds and the type of beds. 
Afterwards, studies have showed that the hospitals with infection disease control 
committee have decreased level of infections. 

• In Belgium there is a barometer of the situation concerning the nosochomial infections. 
And it’s part of the surveillance programme. 97% of the Belgian hospitals are part of 
this program control, even if it’s not mandatory, and it allows giving feedback to people 
in hospitals. 

• National campaign for the hospitals concerning the hand hygiene. The message is: “Do 
it, do it adequately, at the right time, without jewels and use gloves”. They developed 
small panels which regroup those basic rules and which are simple and visual. 

• National guidelines are registered, published and must work efficiently. If it is an 
experts’ consensus, it’s only to give solution for actual problems that may occur in 
hospitals but it’s not national and mandatory. 

• In addition to the national guidelines, hospitals must follow the European norms. 
 
Outbreaks 
• There is no budget allocation for possible outbreaks. This is treated on a case-to-case 

basis. But the last years, there were no such cases and not a lot of people complained. 
• Such problems help to prevent more and put the emphasis on those outbreaks. 

 
Nanotechnology 
• Ms Simon has already heard about it and is well informed. 
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• She receives a lot of representatives in her office who proposed new products. But there 
are a lot of irresponsible products in the fact they can surely not be efficient on a 
scientific basis.  

• If a new product enters the market, it has to work more than 100% otherwise it will be a 
false solution because people will have “bad” ideas about the efficacy of the product 
and won’t apply well the other necessary rules. 

• Anne Simon is really interested about ‘Nano Technology Product’ because she received 
a proposition for a new product (“Bioquiel” or something like that, she can’t remember 
the exact name) which uses nanotechnologies in the ventilation system. And she would 
like to have more information on ‘Nano Technology Product’. 
 

 

Name:  Dr Maria Garrino 
Position: Head of the microbiology laboratory, hygiene doctor and consultant in 

infectious diseases 
Institution: CHR Namur (Centre Hospitalier Régional) 
City:  Namur 
Date:  25 November 2008 

 
Institution Description 
• In the laboratory, they identify the more rapidly as possible the infection to have a 

visual content to show at doctors and nurses to raise awareness of those people. 
• Not a lot of resources (also human) to achieve all Ms Garrino want to do. 

 
Primary Issues 
• Hand hygiene and the surgeons’ and radiologists’ behaviour are the main issues. They 

don’t take the time to sterilize all the materials, surfaces and their hands.  
o Like the consultation rooms, they are cleaned in the morning before the 

consultations but not between each patient.  
o Concerning the hand hygiene, surgeons who are mostly private doctors think 

that they are not at the source of the spread of diseases. They don’t take the 
time to clean their hand with alcohol and more if necessary but they touch 
their patients to say hello and so on, on after the other. 

o Radiologists also don’t take the time and give the nurses a telling-off when 
they are late with the patients who have to do a radio at an exact time. They 
are faulty but they “force” nurses to be wrong as well to not lose time in 
cleaning their hand. 

o The problem is that all of them don’t see hand hygiene as really important. 
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• They have also problems to educate nurses to clean their hands between each patient 
and even more doctors. 

• The problem is also the technically people who order the products according to the 
budget available. Sometimes, they say to the nurses that they use too much alcohol, that 
these products are costly and when there is no more products available they don’t refill 
to not exceed the budget. 

• Surfaces are therefore also a problem. Consultation rooms, rooms themselves, corridors 
with handrails that people touched, are not well cleaned to prevent the spread of 
infectious diseases. Ms Garrino wants to implement product content at each bed to 
reinforce the hand hygiene and also a pocket version to clean hands before every touch, 
contact with a patient. 

• A part from hand hygiene and surfaces, there is also the education of doctors about the 
correct use and prescription of antibiotics. By prescribing antibiotics too often and too 
rapidly, they “involve” the creation of multi-resistant bacteria which will become with 
time even more problematic. 

 
Prevention Practices, Products, Policies 
• Ms Garrino with some other people tries to educate as much as possible the nurses and 

doctors about hand hygiene. But doctors are really difficult to convince and force them 
to change their behaviour is even more difficult. 

• They use as alcohol product a gel called “Sterilium”. They place it in the public toilet, 
in each room at the entrance, in the corridors...but Ms Garrino wants to implement 
more as mentioned before. 

• Each 3 months, a private organization comes to control the hygiene in the operating 
theatre suite. This company has accreditation for doing this and respect the control 
regulations.  

• They follow also the recommendations of the 2 big kinds of university in Brussels. 
There is the catholic one, Cliniques Universitaires St-Luc, and the open one, ULB and 
Erasme. Why do they so? Because they don’t have enough budget to do research, test 
all products... compared to the others in Brussels. 

• Use of the hydrogen peroxide to clean rooms. It was bought, even if it was too 
expensive, but the need was really there. 

 
Outbreaks 
• They have had Clostridium problems not so lately. “Thanks to” this, the hospital bought 

a hydrogen peroxide machine even if it was really too expensive for them. The 
necessity of this method involved more freeing budget from the management. 

• 5 years ago, they had a legionellosis disease. But they had a rapid reaction and change 
the all system of the hot water. 
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• There is no budget allocated for outbreaks. But an outbreak appears, there is a rapid 
reaction, the budget increases and every necessary change are rapidly performed. 

• If somebody complains, they react and have a mediatory procedure with the patient and 
the hospital insurance. The fact is that patient has difficulty to prove that it’s in this 
hospital that he was contaminated. Indeed, some patients went to different hospitals to 
have different opinion on their ‘first’ disease, the reason why they enter the hospital. In 
consequence, he could have caught the infectious disease in another hospital than 
where he complains. 
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Nanotechnology 
• Ms Garrino doesn’t know about nanotechnologies. She explained this by the fact that 

she doesn’t have many resources to make research on every product. And so she takes 
many of new technologies that other hospitals have already used. 

• Nevertheless, she is very interested to know more about it and also about Bio-Kil. 
 
 
Budget 
• Management is very budget oriented. It takes more into account the price than the 

quality of the products bought. Human resources are also limited due to this, as well as 
the education and control procedures. 

• It is difficult to Ms Garrino to convince them to use better quality products which fit 
with the criteria of nurses and doctors. For example, if the alcohol gel is bad and sticks, 
nurses won’t be happy to use it and the hand hygiene won’t be optimal. 

• But when outbreaks appear, the budget limitation falls down and all necessary changes, 
purchases... are performed to solution the problem. 

 
 

Name:  Dr Michèle Gérard 
Position: Head of infection control and infection disease consultant 
Institution: CHU Saint-Pierre 
City:  Bruxelles 
Date:  25 November 2008 

 
Institution Description 
• Ms Gérard is a consultant in infection disease (HIV…) and has made a specialization in 

infectious control. 
• She has interaction with all people of the hospital, with all kinds of doctors and she 

tries to convince them about the well founded of the prevention measures. 
• Each month, she has a meeting with a small committee of medical doctors and 

microbiologists (know each other well). They speak about the problems, concerns and 
try to find solutions for each, and also about new hygiene methods. 

• More formal, they have meetings 4 times a year with the hospital committee. 
 
Primary Issues 
• Hand hygiene is the major issue. 
• Another problem is also the rise of the sensitivity of the patient. 
• There is also a problem of the well followed procedure for patient. Each nurse and 

doctors has to write down what he/she has checked, what has be done with him (radio, 
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control, …). The aim of this procedure is to check if the prevention measures are well 
implemented.  

• Everybody who works in the hospital should know how works the ventilation system 
and all kind of systems used in the hospitals. Like the hydrogen peroxide, the system 
cleans all surfaces of bacteria like MRSA. But the patient must have left the hospital 
otherwise the treatment is useless because it doesn’t prevent the spread of the bacteria if 
the contaminated patient comes back in the room. Nevertheless, it is the most 
“powerful” system they have to clean all surfaces of the room of the patient and prevent 
the contamination of the next patient in the same room. Moreover, it’s costly because of 
the price of the machine, the product, all technician and resources who work with it and 
the time it takes to operates. 

• Ms Gérard thinks that surfaces are also part of the problem of the spread and it gains 
attention in Belgium. According to her, highly touch surfaces must be studied and 
protected to prevent the spread of bacteria. 

• But nothing can be totally eradicated. 
 
Prevention Practices, Products, Policies 
• For the hand hygiene, they use alcohol. 
• For the cleaning, the use the hydrogen peroxide which is not toxic. As mentioned 

before, it works only when the patient leaves the hospital but prevent the contamination 
of another patient. 

• Concerning the infection control, regulations impose to have in each hospital half-time 
infection control physicians and full-time nurses. But in big hospitals, the time 
allocated in infection control is full-time, like Ms Gérard. 

• There is also prospection surveillance. The ISP (“Institut de Santé Publique”, public 
healthcare institute) applies an international surveillance, a national surveillance for the 
MRSA and the multi-resistant bacteria. 

• Before the government allowed money to the hospitals who has an infection control 
department. Now, it’s mandatory for each hospital and they still receive money. 

• There is a national campaign to arise the attention of people working in hospitals. It’s 
mainly developed in collaboration with Didier Pittet who works in the WHO (“World 
Health Organization”) and on hind hygiene. More information about this campaign 
with the Dr Anne Simon. 

• There is also national survey to examine the nosochomial infections and the results for 
the year 2007 was 6,2% which is not so big according to Ms Gérard. 

 
Outbreaks 
• They have not an allocated budget for the outbreaks. It’s case by case treatment. It is 

not the same as in France where the “Responsabilité sans faute” regime (liability 
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without fault, not sure about the translation) is applicable. In Belgium, patient has to 
prove that hospital made an error which is not easy. But in most of the time it goes not 
to the court and there is an agreement with the hospital insurance. 

• Each outbreak is of course “good” and interesting for the science. The can learn about 
the infection and see how to prevent it in the future. 

 
Nanotechnology 
• Not so common in Belgium but begin to gain attention-on of people in hospitals. It’s 

too early, very new and they have no experience with this technology. It’s in the 
preliminary stage in Belgium.  

• Ms Gérard had heard it recently in the ICAC congress. 
 
Budget 
• They decide the budget on a year basis. The infection control committee, general 

doctors, general nurses decide the allocation of the budget according to the problems 
measures, possible outbreaks… on a cost effectiveness basis. If something (e.g. 
research on a certain disease) will require too much (budget and human resources), it’s 
not admitted. It’s like a compromise. 
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Name:  Dr. Bart Gordts 
Position: Chief of the infection control department (hospital hygiene), & Chief of 

microbiology Laboratory 
Institution: AZ. St. Jan Hospital 
City:  Bruges 
Date:  26 November 2008 

 
Institution Description 
• Dr. Bart Gordts works at the AZ. St. Jan Hospital as Chief of Micro biology laboratory 

& also as chief of infection control in Bruges.  
• He was the president of scientific society of infection control, & set up the national 

policy & the guide lines on infection control. 
• Currently, president of federal platform of infection control from the government of 

Belgium, & co-ordinates with the field workers & the ministry of health in setting up 
the guide lines & rewriting law on how infection diseases need to be controlled in 
Belgium  

• He also plays an important role in setting up communication between the working party  
of regional platform for each province for infection control, by exchange of IDs & 
creating synergy between different hospitals. 

• He has set up the National prevalence study to extent of nosochomial infections. 
  
Primary Issues 
• For Dr. Bart Gordts, hand hygiene is the major issue and shared that now a days, other 

areas are also drawing the attention, including the surfaces. For ex, the copper 
promotion committee of Europe is promoting to use copper in hospital buildings, as 
Bacteria cannot survive on copper surfaces. 

• Surfaces are of concerns only in case of clostridium deficit bacteria & not in case of 
MRSA. 

• It all depends on the lobbying & the pushing of the companies in the market. 
 
Prevention Practices, Products, Policies 
• Before, there was lack of structure & standardised priorities in the area of infection 

control. Now, they have standard procedures to follow, like : 
o surveillance system,  
o isolation policies,  
o standard to implement national guidelines,  
o Need to write & maintain every years plan & report 
o Project management control(in case of outbreaks),  
o Every Hospital has to have 2 representatives to the national platform, etc 
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• In this hospital, the emphasis is put on the prevention and the control. If a product is 
proven for its results, & is approved under the law & under a specific category, 
hospitals are willing to invest. 

 
• For ex: use of hydrogen peroxide. However, pricing remains the key issue, as in case of 

using copper in the hospital building, where it is proved that bacteria cannot survive on 
copper surfaces, but the effect of not using copper is not devastating either. Hence, 
hospitals are wary to get into such investments. 

 
•  Belgium is the first country in Europe, which has legalized the infection control 

(1998).  
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Outbreaks 
• There is no set budget allocation for possible outbreaks. This is treated on a 

case-to-case basis.  
• In case of outbreak, the patient has to prove the relation between the infection & the 

faulty procedure & how it caused. The patient will be compensated for that. However, it 
is rare to find such cases, going for legal procedures. However, there is increase in the 
public awareness. 

 
Nanotechnology 
• Dr. Bart Gordts has heard about Nanotechnology  in microbiology , but not well 

informed about using it as a preventive measure in hospitals  
• If a new product enters the market, for the hospital to invest in that product, either it has 

to have a proven reference in other place, with result showing before & after effects of 
using that product. 

• It has to work more than 200% otherwise it doesn’t make sense for a hospital to invest. 
• When asked, if his hospital would be interested to try out Bio kill, if pricing concerns 

are taken care & in turn, will the hospital would set up a test environment, so that both 
the parties could be benefited with the reference created, he said, he will be interested 
to use it in his hospital, as a clinical trial & conduct the testing & we can use it as 
reference. 

• This requires no registration of the product in Belgium. 
• Dr. Bart Gordts is a potential starting point for Bio kill in Belgium, as he is reputed & 

well connected in this field & his reference carries a lot of weight  
• Any reference build with his approval, goes a long way, in registering the product for 

commercial use & market penetration. 
 

Name:  Howard Needham 
Position: Scientific Liaison Officer, Coordinator of ESCAIDE 
Institution European Centre for Disease Prevention and Control (ECDC) 
City:  Stockholm 
Date 21 November 2008 

 
Institution Description 
• Previous experience working in animal health 
 
Nanotechnology 
• Best application for the ‘Nano Technology Product’ is against malaria or on surgical 

masks 
- Advice to be creative 
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Prevention Practices, Products, Policies 
• ESCAIDE does not deal with prevention 
 
Closing Remarks 
• Recommends to speak with Albert Osterhaus/ Osteraus from Rotterdam University 
 

Name:  Ian Hall 
Position: Lead Mathematician 
Institution: Health Protection Agency  
City: London 
Date 21 November 2008 

 
Institution Description 
• Mathematicion for epidemiology; leads team of 7 mathematicians in UK 
• MRSA is a tiny part; focus on the risk of emerging diseases 
 
Prevention Practices, Products, Policies 
• Transmission is mostly skin to skin, healthcare worker to patient 
• Surface get contaminated from skin contact; this is common 

o Study found 2% chance per hour to get contaminated from a surface if a 
health care worker is in the setting 

• Contamination doesn’t necessarily lead to transmission 
• Medics vs. nurses: nurses do less hand washing 

o But there was also more data on nurses 
• No MRSA transmission through air or water 
• Linens count as surfaces. So do hospital gowns. 
 
Closing Remarks 
• Recommended to speak with Stephane Hugonnet for hygiene details.  
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Appendix G: Berlin ESCAIDE Conference Notes 
Session 17: Contribution of Modelling to Applied Epidemiology. (21.11.2008, 14:15-13:55) 
 
The statistics of generation times in epidemic spread models.  
Gianpaolo Scalia Tomba, Dept mathematics, Italy 
 
• Generation time was used for SARS, Avian Flu epidemics 
• Parameters: natural history, environment, combined 
• Summary: avg generation time of disease is context & method specific; it has no 

intrinsic meaning 
 
Transmission dynamics of MRSA in a medical intensive care setting 
Ian Hall, Health Protection Agency, United Kindom 
 
• Microbial Risk Assessment team: looks at emerging disease threats 

- 7 staff 
- 9 topics: outbreak analysis, VBD, toolbox… (see website) 

• Study setting: Geneva, 18 beds, 1700 patients per year, avg stay = 4 days 
• Hand disinfection is promoted thru alcohol 
• Agent-based stochastic model 
• Assume: patients in ICU contaminated thru hands, NOT environment/other 

patients/visitors 
• Healthcare Workers (HCW) can be contaminated thru environment/contact w/ patient 
• Contamination & colonization are binary; yes or no 
• Screening by PCR once per week 
• Screening upon discharge and entry also 

- Positive patients cultured every couple days 
• Always 5 physicians on duty 
• Hand disinfection is 80% effective 

- Some follow it, some never do; based on time 
- Hand hygiene behavior graph by position; physician, nurse, nurse assistant, 

other 
• Looked at contacts day vs. night shift 
• Patient to HCW vs. HCW to patient transmission 
• 6.4% of HCWs have contamination on hands at any given time 
• 2.36% chance that a HCW is contaminated from the environment any given hour 
• 14.6% of occupied beds were colonized in this setting; however 90% were under 

isolation 
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• Conclusion: probability of HCW-to-patient transmission = 0.0085 if 6.4% of HCWs 
were contaminated in the ICU setting 

- Role of environment is limited but important 
• Stephane Hugonnet, Steve Leach, Iain Barrass: team members 
• Took into account assumed probabilities of culture failure 
 
Evaluation of selection bias in register based studies of infectious diseases, exemplified 
using Swedish Hepatitis C data. 
Anna Toerner, Swedish Institute for Infectious Disease Control, Sweden 
 
• Selection bias: a diagnosed population different from the actual/interest population 
• Hepatitics C virus (HCV): notifyable by law in most countries, asymptomatic 
• Selection bias: liver cancer, non-hodglcin lymphoma 

- HCV diagnosed at same time as cancer; can’t calculate risk of contracting 
cancer when HCV-positive 

• Remove first year of diagnosis of cancer to remove selection bias 
• Anna.torner@smi.se 
 
Investigating the transmission potential and impact of control measure of 2007 
Chikungunya fever outbreak in Italy 
Caterina Rizzo, national Center for Epidemiology Surveillance and Health Promotion, Italy 
 
• 2007 Italy outbreak: 217 cases July-September 
• 73% in 2 small villages: Castiglione di Cervia, Castiglione di Ravenna 
• From mosquitoes 
• Study: estimate basic reproductive number via a deterministic model. 
• Intrinsic growth rate Ro = 3.62 
• Fitting data method: Ro = 3.93 
 
Modelling the incidence of human Salmonella infections from cross-sectional serological 
studies 
Jacob Simonsen, Statens Serum Institut, Denmark 
 
• Exposure -> Illness -> Seek care -> Specimen -> Lab Tests -> Culture Confirmed -> 

Notified by Surveillance 
• Incidence estimated via blood samples; random sample of general population 
• 7 countries: Finland, Denmark, Netherlands 1, Netherlands 2, Italy, Romania, France, 

Poland 
• Results: Poland had highest incidence, Finland/Denmark lowest 
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• Netherlands 1: 169 incidence 
• Percent Seropositive (antibodies): Neth 1 IgG 8.1%, IgM 3.3%, IgA 5.1% 

 Neth 2 IgG 6.3%, IgM 2%, IgA 5.2% 
• Incidence is higher than notified cases 

- Most infected people go undetected 
- Accounts for asymptomatic and symptomatic cases 

• Netherlands is a low risk group 
• Partners: RIVM, SSI 
 
 
Late Breaker’s Session (21.11.2008, 16:25-17:25) 
 
Explosive outbreak of dengue fever on a Pacific island, Kiribati, May-July 2008 
Lisanne Gerstel, World Health Organization, Office for the South Pacific, Fiji 
 
• Kiribati: water tank problem led to this outbreak 
• Thought: perhaps use Bio-Kil for water purification? 
 
Risk assessment for TB contacts during air passenger travel: when do we need contact 
tracing? 
Karl Schenkel, Robert Koch Institute, Berlin, Germany 
 
• 2001-2008: over 80 TB events with contact tracing in 12 EU MS & Switzerland 
• TB, Air Travel: World Health Organization (WHO) guidelines 
• Transmission onboard influencers: 

- Quality, quantity of contacts 
- Seat proximity of index patient 
- Infectivity, symptoms of index patient 
- Pathogen-specific attributes; transmission mode 
- Flight time 
- Board techniqures i.e. HEPA air filtering 

• Reviewed literature (including unpublished), questionairres for public health experts 
• Event = transmission from one or more index cases to contact person during air travel 
• Dataset of over 50 variables 
• 0 events of disease transmission but positive TST test (?) 
• Looked at alternate exposure plausibility (i.e. pre-flight) 
• Over 3700 hits in literature of events (in event search) 
• 28 TB-related events 1992-2008 

- 18 in 11 peer-reviewed articles, 4 in grey literature, 6 in phone interviews 
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- 3800 passengers in 36 flights involved 
• Possible transmission in 6 out of 28 events 
• High evidence in 2/28 
• Medium in 4/28 (11 contacts in 4 events overall) 
• No transmission in 16/28 events 
• No information on transmission in 6/28 events 
• Focus on 2 high-plausibility: Kenyon 1996, Wang 2000 articles 
• Index case 32/44 Kenyon and 4/3 Wang TST contacts, flight 12/14 hrs 
• Persons range of seat infected: +/- 2 rows from index case 
• Odds ratio for all TST-positive = 8.5 
• Flight time: transmission in less than 8 hours? 

- 1 event: 71 frequent flyers exposed to TB stewardess 
- Medium exposure = 4 hours 
- Transmission? Inconclusive exposure evidence 

• Summary 
- Distance: seating positive association with TST positivity 
- Evidence for transmission more than two seat rows from index case 
- Trace those within +/- 2 rows in flights greater than or equal to 8 hours or 

those exposed to frequent coughing, sneezing or social contact 
 
A Multi European country outbreak of Salmonella Agona associated with a large food 
company 
Nathalie Nicolay, Health Protection and Surveillance Centre (HPSC), Ireland 
 
• Past: salmonella associated with malt-o-meal cereals in US, infant milk formula in 

France, Infant aniseed drink in Germany, kids snacks in the UK 
• Ireland: 3-5 cases/year 
• Young males who had eaten out contracted salmonella 
• Found in ready-to-eat steak, Irish product 
• 163 cases in 10 countries; most in the UK. Feb-Sept. 2008. 

- Luxembourg, Sweden, Austria, France, Finland, Ireland, UK 
• Cause: Irish fast food company meat 
• Plants voluntarily shut down for cleaning 
• Strong evidence implicates this company but not all cases are linked 
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Appendix H: Online Survey Results 
The Netherlands 

Low Moderate High
Rating 

Average
Response 

Count
0 0 1 3 1
1 0 0 1 1
0 1 0 2 1
1 0 0 1 1
0 1 0 2 1
1 0 0 1 1Textiles (Clothing, Bed Linens)

Water System

Answer Options

Instruments

Air &amp; Ventilation System

To what degree do the following factors contribute to the spread of infectious disease?

Building Facilities (Walls, Floor, Tabletops, Etc.)

Physical Contact

 

Response 
Count

1Intensive care units, Departments with transplant patients

Which health-care environment areas (rooms, departments) are at highest 
risk of infectious disease?

Answer Options

 

Response 
Percent

Response 
Count

100,0% 1
100,0% 1
100,0% 1
0,0% 0
0,0% 0
0,0% 0

100,0% 1
100,0% 1
0,0% 0Nanotechnology

Chloride

UV Light

Hydrogen Peroxide

Water Filtration

Answer Options

Silver Dioxide

Ethanol

Air Filtration

Which products does your organization currently use for disinfection and 
prevention of infectious disease?

Titanium

 

1 2 3 4
Rating 

Average
Response 

Count
1 0 0 0 4 1
0 1 0 0 3 1
0 1 0 0 3 1
0 1 0 0 3 1Surface Treatment for Walls, Furniture, Appliances

If there were an affordable and effective antimicrobial technology available, how interested would you be to apply it in the following 
areas? 1 is highest, 4 lowest.

Answer Options
Air &amp; Ventilation System Reduction of Bacteria 
Water System &amp; Filtering
Clothing &amp; Linen Treatment for Patients and 

 

 

1 2 3
Rating 

Average
Response 

Count
0 1 0 2 1
0 1 0 2 1
0 0 1 3 1
0 0 1 3 1Education of Staff and Personnel

What priority do the following topics have in your daily work and focus on improvement in the area of contamination and 
spread of viruses, bacteria and mold? Please rank; 1 is highest, 3 lowest.

Answer Options
Remedial Cleaning &amp; Control of Outbreaks
Preventive Methods &amp; Technology Improvements
Management Policies &amp; Instructions

 
 

Low Moderate High
Rating 

Average
Response 

Count
0 0 1 3 1
0 0 1 3 1
0 1 0 2 1
0 1 0 2 1Interest

How difficult, time-consuming, expensive and desirable is it to institute change regarding hygiene policies, products and 
procedures?

Answer Options
Difficulty
Time
Expenses
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1 2 3 N/A
Rating 

Average
Response 

Count
0 0 1 0 3 1
0 1 0 0 2 1
0 0 1 0 3 1
0 0 0 0 0 0
0 0 1 0 3 1

Availability of Time

Answer Options

Organizational Focus on Quality Improvements

Availability of Budget

How important are the following factors in driving adoption of hospital hygiene policies and procedures? Please rank; 1 is highest, 3 
lowest.

Internal Planning &amp; Politics

National Health Control &amp; Regulations

 
 

Yes No Not Sure
Rating 

Average
Response 

Count
0 1 0 2 1
0 0 1 3 1
0 0 1 3 1

Are you interested in evaluating and applying new 
Would you or your organization be willing to participate 

Regarding new technologies, please answer the following:

Answer Options
Is your organization actively evaluating and developing 

 

 

Low Moderate High
Rating 

Average
Response 

Count
0 0 1 3 1
0 0 1 3 1
0 0 1 3 1
0 0 1 3 1European Institutions

How important is approval from the following institutions in order for new technologies to be considered?

Answer Options
Local Institutes
Health-care Organizations
National Government Institutions

 
 

Response 
Percent

Response 
Count

0,0% 0
100,0% 1
0,0% 0
0,0% 0Ready to adopt this technology

How do you view the use of nanotechnology for prevention of bacteria and 
viruses?

Answer Options
Apprehensive of risks and side effects
Waiting for more information and test results
Optimistic about benefits

 

 

Response 
Percent

Response 
Count

0,0% 0
0,0% 0
0,0% 0

100,0% 1High

How aware is your organization regarding the subject of CDC outbreak risks 
and occurrences?

Answer Options
Not Aware
Low
Moderate

 

 



 125    

Response 
Percent

Response 
Count

100,0% 1
0,0% 0No

Did your organization have a serious outbreak or near outbreak over the past 
two years?

Answer Options
Yes

 
 

Yes No Not Sure
Rating 

Average
Response 

Count

1 0 0 1 1

0 1 0 2 1

0 1 0 2 1

Is there a structural calamity budget set aside for such 
incidents?
Are outbreak control costs incremental on top of the 
existing budget?

Regarding outbreaks, please answer the following:

Answer Options
Are there substantial and costly measures taken to 
control, clean and stop outbreaks?

 
 

Name P.J. van den broek
Title Prof dr

Organization Leiden University Medical Centre

Department Infectious Diseases

Email Address p.j.van_den_broek@lumc.nl

Phone Number 071-5262290

May we contact you in the case of 
further questions? Yes/No yes
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Germany 

Low Moderate High
Rating 

Average
Response 

Count
0 0 4 3 4
4 0 0 1 4
0 3 1 2,25 4
4 0 0 1 4
0 3 1 2,25 4
0 4 0 2 4

1

1
answered question 4

skipped question 1

Physical Contact

Textiles (Clothing, Bed Linens)

The spread of infectious germs depends a lot of the kind of the germs. E.g. MRSA can be easily transported through air the 
degree therefore might be in this case high

Physical contact mainly means hand contact (bare hands and contaminated gloved hands)

Air &amp; Ventilation System
Water System

Answer Options

Instruments

To what degree do the following factors contribute to the spread of infectious disease?

Building Facilities (Walls, Floor, Tabletops, Etc.)

 
 

Response 
Count

1

1

1
1

Which health-care environment areas (rooms, departments) are at 
highest risk of infectious disease?

The highest risk areas are intensive care units. The average number 
of infectious deseases can raise up to 40%

Oncology/Hematology, intensive care units, operating rooms, 
especially those with complex equipment (electronic "towers, 

imaging, intraoperative radiation)
intensiv care medicine, surgery, haematology-oncology

Intensive care units, operation theatres

Open Question
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Response 
Percent

Response 
Count

0,0% 0
100,0% 5
60,0% 3
0,0% 0
0,0% 0
0,0% 0
40,0% 2
40,0% 2
0,0% 0

answered question 5
skipped question 0

Air Filtration

This depends on the kind of disinfection. Hand- and Skin disinfection: alcohols, 
instrument disinfection: formaldehyde based substances, surface disinfection: quats, 
cloth and bedware disinfection: hydrogen peroxide, trinking water: chloride, uv light, 

operation theater and ICUs: air filtration, prevention of infections with legionella: water 
filtration

different types of chemical disinfectants (cationic detergents, peracetic acid) and 
antiseptics (alcohol-based, povidone iodine, octenidin, biguanides), thermal disinfection 

for semicritical medical devices
quaternary ammonium compounds, aldehydes for disinfection of instruments

Titanium

Nanotechnology

Chloride

UV Light

Ethanol

propanol, aldehydes, guanidine, quaterinary compounds
Per acetic acid, Formaldehyd

Hydrogen Peroxide

Water Filtration

Answer Options

Silver Dioxide

Which products does your organization currently use for disinfection and 
prevention of infectious disease?

 

 

1 2 3 4
Rating 

Average
Response 

Count
0 2 1 1 2,25 4
2 1 1 0 3,25 4
0 3 1 0 2,75 4
0 2 1 1 2,25 4

1

answered question 4
skipped question 1

If there were an affordable and effective antimicrobial technology available, how interested would you be to apply it in the following 
areas? 1 is highest, 4 lowest.

Surface Treatment for Walls, Furniture, Appliances

Air &amp; Ventilation System Reduction of Bacteria 

For all kinds of disinfection procedures there are already very effectiove technologies available. New technologies have to 
be more effective than the existent ones, a matter of competition

Clothing &amp; Linen Treatment for Patients and 

Answer Options

Water System &amp; Filtering

 
 

1 2 3
Rating 

Average
Response 

Count
2 2 0 1,5 4
3 1 0 1,25 4
4 0 0 1 4
4 0 0 1 4

answered question 4
skipped question 1

What priority do the following topics have in your daily work and focus on improvement in the area of contamination and 
spread of viruses, bacteria and mold? Please rank; 1 is highest, 3 lowest.

Education of Staff and Personnel

Remedial Cleaning &amp; Control of Outbreaks

Management Policies &amp; Instructions

Answer Options

Preventive Methods &amp; Technology Improvements
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Low Moderate High
Rating 

Average
Response 

Count
1 1 2 2,25 4
0 0 4 3 4
0 4 0 2 4
1 1 2 2,25 4

Could you please specify the main influencers (decision makers, departments, organizations, government)? 3

1

1

1
answered question 4

skipped question 1

How difficult, time-consuming, expensive and desirable is it to institute change regarding hygiene policies, products and 
procedures?

Interest

Difficulty

main influencers are the people doing the job, besides this the adminstation if costs raise with changes and then the 
governmental institutes for improvement of new technologies

decision makers like RKI, complex bureaucracy in a large medical center, conservativism and low level of knowledge 
among doctors
head of departments

Expenses

Answer Options

Time

 
 

1 2 3 N/A
Rating 

Average
Response 

Count
0 4 0 0 2 4
4 0 0 0 1 4
2 2 0 0 1,5 4
1 2 1 0 2 4
4 0 0 0 1 4

answered question 4
skipped question 1

Availability of Time

Answer Options

Organizational Focus on Quality Improvements

Availability of Budget

How important are the following factors in driving adoption of hospital hygiene policies and procedures? Please rank; 1 is highest, 3 
lowest.

Internal Planning &amp; Politics

National Health Control &amp; Regulations

 
 

Yes No Not Sure Rating Average
Response 

Count
5 0 0 1 5
2 0 3 2,2 5
2 0 2 2 4

3
1
1
1

answered question 5
skipped question 0

Is your organization actively evaluating and developing 

Please specify which technologies your organization has evaluated and/or tried:
We have tested almost all new technologies for disinfection and sterilization measures we were asked for from the industry.
answer depends on what is behind "new technology"; I do not believe in the "epoch-making breakthrough" in infection control
VAH-List of disinfectants

Would you or your organization be willing to participate 

Answer Options

Regarding new technologies, please answer the following:

Are you interested in evaluating and applying new 

 
 

Low Moderate High
Rating 

Average
Response 

Count
1 3 0 1,75 4
1 2 1 2 4
1 0 3 2,5 4
1 2 1 2 4

1

1
1

answered question 4
skipped question 1

How important is approval from the following institutions in order for new technologies to be considered?

European Institutions

Local Institutes

There are several associations concerned with new technologies in the scientific field e.g. in Germany DGKH, DGHM, VAH. 
There votum is very important for the implementation of new technologies.
Ministery of Health, RKI, BfArM, Trade supervisory boards
we produce the List of disinfectants accordingly infection disease protection act ? 18, so we have our own methodes

National Government Institutions

Answer Options

Health-care Organizations
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Response 
Percent

Response 
Count

20,0% 1
100,0% 5
0,0% 0
0,0% 0

answered question 5
skipped question 0

Ready to adopt this technology

How do you view the use of nanotechnology for prevention of bacteria and 
viruses?

Answer Options
Apprehensive of risks and side effects
Waiting for more information and test results
Optimistic about benefits

 
 

Response 
Percent

Response 
Count

0,0% 0
0,0% 0
0,0% 0

100,0% 4
answered question 4

skipped question 1

High

How aware is your organization regarding the subject of CDC outbreak risks 
and occurrences?

Answer Options
Not Aware
Low
Moderate

 
 

Response Percent
Response 

Count
50,0% 2
50,0% 2

2
1

answered question 4
skipped question 1

VRE (3 months), multiple outbreaks associated with norovirus and C. difficile (between 2 and 4 weeks)
K. pneumoniae (2months), A. baumanii (1months)

Yes
Answer Options

Did your organization have a serious outbreak or near outbreak over the past two years?

No
If yes, please specify which disease/virus/bacteria it concerned and how long the outbreak lasted:

 
 

Yes No Not Sure
Rating 

Average
Response 

Count
3 1 0 1,25 4
1 2 1 2 4
3 1 0 1,25 4

1
1

answered question 4
skipped question 1

Are there substantial and costly measures taken to 

Are outbreak control costs incremental on top of the 

Answer Options

Regarding outbreaks, please answer the following:

Is there a structural calamity budget set aside for such 

Please specify the approximate cost of an outbreak:
 This depends on the kind of outbreak and the number of infected patients. The costs can easily go up to 500.000, 
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Yes No Not Sure
Rating 

Average
Response 

Count
1 1 2 2,25 4
3 0 1 1,5 4
2 1 1 1,75 4

answered question 4
skipped question 1

Do outbreaks lead to additional investments on future 
Do you feel that outbreaks could be prevented with 

Regarding outbreak costs and prevention, please answer the following:

Answer Options
Do outbreak costs result in cuts on other budgets?

 

 
Name Sonntag Peter Heeg Wendt
Title Prof. Dr. Dr. h.c. retired Director of the Institute Prof. Dr. Prof
Organization Institute for Hygiene and Med. Microbiology, Univ. of Heidelberg University of Tuebingen Medical Center university of heidelberg
Department Medical Microbiology and Hygiene hygiene-institut
Email Address Hans-Guenther.Sonntag@med.uni-heidelberg.de peter.heeg@med.uni-tuebingen.de constanze.wendt@med.uni-heidelberg.de
Phone Number +49 6221 566453 4970712982026 06221 568208
May we contact 
you in the case of 
further 
questions? 
Yes/No

yes yes yes

Comments, 
questions or 
concerns:

 
Name Volker HINGST Ingeborg Schwebke
Title Prof.Dr.med Dr.
Organization Association for Applied Hygiene (VAH) Robert Koch-Institute
Department Hospital hygiene
Email Address volkerhingst@aol.com schwebkei@rki.de
Phone Number 0049 30 4547 2237
May we contact 
you in the case of 
further 
questions? 
Yes/No

yes yes

Comments, 
questions or 
concerns:

as you can see, I had some problems with the last  questions

I full f illed the questionary on point of 
disinfection only, because I can tell you 
my opinion from view of a laboratory 
only.  
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