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Vorführender
Präsentationsnotizen
Thank you mister Chairman and for the invitation and introduction
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Metropolitan TB in Europe 



Metropolitan TB in Rotterdam 

City 

TB incidence in Rotterdam City and 
surrounding municipalities 

Region 



Metropolitan TB in England 
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Metropolitan TB in Europe 

Metropolitan TB among  

homeless persons is a  

PAN-EUROPEAN problem 

http://upload.wikimedia.org/wikipedia/commons/b/b7/Flag_of_Europe.svg


Metropolitan TB in Europe 

Metropolitan TB among  

homeless persons needs a  

PAN-EUROPEAN solution!! 

http://upload.wikimedia.org/wikipedia/commons/b/b7/Flag_of_Europe.svg


Tuberculose in Europe 

Story A, Van Hest R, Hayward A. Tuberculosis 
and social exclusion. BMJ 2006; 333: 57-8. 



Source: London Hostels 
Directory 2003; RIS 

Source: Notifying centre 
Enhanced TB Surveillance 
CDSC 

Legend 

GIS mapping by Chris Lane CDSC 2003 

Tuberculosis patients in London  
in 2001 per postcode 



GIS mapping by Chris Lane CDSC 2003 

 
Tuberculosis patients in London  
in 2001 per postcode 
 



IMD contains 6 'domains':  
 

•  income 
•  employment 
•  health & disability 
•  education, skills & training 
•  housing 
•  geographical access to services 

Social index in London  
per postcode in 2000 
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     Socio-economic impact 



 
      

Metropolitan TB risk groups 

 

 

 

Risk groups: 

Immigrants (legal and illegal) 

Asylum seekers 

Prisoners 

Seamen/Sailors 

Alcohol and drug addicts 

Homeless people 

 



Metropolitan TB and homelessness 

In 2002 in Rotterdam 1 out of six TB 
patients was homeless or illicit drug user 
De Vries G, Van Hest R, Richardus JH. Impact of mobile radiographic 
screening on tuberculosis among drug users and homeless persons. Am J 
Respir Crit Care Med 2007;176:201-7  

In 2003 in London 1 out of six TB patients 
was homeless, illicit drug user or prisoner 
Story A, Murad S, Roberts W, Verheyen M, Hayward AC. Tuberculosis in 
London: the importance of homelessness, problem drug use and prison. Thorax 
2007;62:667-71.  



Metropolitan TB and homelessness 

In 2003 in London 17% of all TB patients 
was homeless, illicit drug user or prisoner 
but they were responsible for 40% of the 
problems such as smear-positive drug- 
resistant TB, poor or non-compliance or loss 
to follow-up!! 

 
Story A, Murad S, Roberts W, Verheyen M, Hayward AC. Tuberculosis in 
London: the importance of homelessness, problem drug use and prison. 
Thorax. 2007;62:667-71.  



TB prevalence rates after screening 
among homeless persons (EU) 

Town Year(s) of 
survey 

Setting Population 
screened (n) 

Active TB 
(n/100 000) 

London 1983-1987 St, Sh 2490 760 
London 1983-1987 St, Sh 555 1100 
London 1992 Sh 595 1500 
London 1995 Sh, Ho 1907 500 
Amsterdam 1997/1999 St, Sh  364 800 
Rotterdam * 2002/2005 Str, Sh,Ho 3248 327 
Edinburgh 1968 Ho 4269 1264 
Edinburgh 1976 Ho 4687 896 
Glasgow 1978 Sh, Ho 9132 1456 
Barcelona 1997 Sh 447 1118 
Budapest 1995/1996 Sh, Ho, public  2147 3633 
St Petersburg 1991-1997 3000 

Poznan Sh 460 2174 

 
 



TB prevalence rates after screening 
among homeless persons (USA) 

 
 

 
Town 

Year(s) of 
survey 

Setting Population 
screened (n) 

Active TB 
(n/100 000) 

Birmingham, Alabama 1996/1997 Sh 127 3150 

Boston  1984 Sh 586 512 

New York 1992 AIDS hostel 106 15094 

San Francisco 1996-1997 230 

Sydney 1989-1993 Ho 3555 253 



TB notification rates among 
homeless persons 

 
 

 
 

Town Year Active TB 
(n/100 000) 

London  2003 788 

Budapest 2002 676 

Budapest 2004 726 

Boston 1990 433 

Denver  1995 510 

New York 1999 77 

New York 2001-2003 176 

San Francisco 1992-1996 270 



Metropolitan TB Control 

Metropolitan TB is mainly driven by certain 
risk groups such as recent immigrants, 
homeless persons, illicit drug users or 
prisoners 
 

In the EU there are approximately 90,000 TB 
cases every year. When 40% of them live in 
large cities and in large cities 17% of the 
cases are homeless than there are +/- 6000 
homeless persons with TB every year 



Metropolitan TB Control 

TB Control (case-finding and case-holding) among 

homeless persons, illicit drug users, illegal immigrants 

and other TB risk groups cannot be controlled by the 

chest physicians in the hospitals alone but needs a 

targeted (public health) intervention through co-

operation with a multidisciplinary team of doctors, 

nurses, social workers and assistants. 



1. Introduction Metropolitan TB and 
homelessness 

 
1. Control of TB in  the Netherlands 
 
1. Specific TB activities in Rotterdam 
 

Presentation 



TB Control in The Netherlands 



Parallel system of TB control > 100 years 

Hospitals 

  Public health TB clinics 



TB control: hospitals 



     TB control: Public Health TB Clinics 



> 100 years TB control 

  
  



• In 1901 in the Netherlands 10,119 deaths as a 
result of tuberculosis were registered.  

 

• Around 1903 the incidence of tuberculosis in 
Netherlands can be estimated at approximately 
20,000 and 25,000 cases.  

 

Tuberculosis 1903 



2005: 1163 

7.2/100,000 

1900 2000 

Per 1,000,000 

mortality 

new and recurrent cases 



 
 

 

 

 

TB incidence in the Netherlands 
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• These days in the Netherlands tuberculosis is no 
longer a common disease, especially not among 
the autochthonous Dutch population 

 

• Last decade on average 1300 patients per year: 
* 1999: 1535 patients 
* 2000: 1404 patients 
* 2001: 1436 patients 
* 2002: 1401 patients 
* 2003: 1321 patients 
* 2004: 1344 patients 
* 2005: 1163 patients 
* 2006: 1027 patients 

*  2007: 1011 patients 
Source: Netherlands Tuberculosis Register 
 

Tuberculosis 2006 



Metropolitan TB in the 
 Netherlands (2003) 

 Inhabitants TB cases
TB cases per 

100,000
the Netherlands 16.200.000    1321 8,2
4 major cities:
Amsterdam 737.000         194 26,3
Rotterdam 600.000         172 28,7
the Hague 464.000         98 21,1
Utrecht 265.000         28 10,6

4 major cities 13% 37% 23,8
the rest of the Netherlands 87% 63% 5,9

Source: Netherlands Tuberculosis Register 2003,  
KNCV Tuberculosis Foundation 

Vorführender
Präsentationsnotizen
TB incidence in the major cities in the Netherlands is three times higher than the national average of 8.2 per 100,000 and Rotterdam having the highest incidence of these cities in 2003. While 13% of the population live in the 4 major cities, they report more than a third of all cases. If you compare the incidence rates of the 4 major cities with the rest of the Netherlands rates are 4 times higher.




TB trend in Rotterdam 1983 - 2005 

TB Cases: Rotterdam and 27 other municipalities
BY: Country of Birth
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1. “Import” of TB 

2. TB epidemic  

hard drug users and homeless 

3. Outbreak pubs 

Vorführender
Präsentationsnotizen
3 explanations of the increase:
Mid 80’s: Import of TB by immigrants and asylum seekers. In the Netherlands we have an extensive screening programme for immigrants.
End 90’s Epidemic among hard drug users and homeless persons. We re-introduced systematic screening
2003,2004: Outbreak in pubs. We started a public campaign with flyers to improve the returns of the contact investigation.

The prospects for 2005 are good and I believe that we have turned the tide. Until the end of last month 107 cases were notified in Rotterdam. So we expect to end the year just above 140 cases.



Tuberculosis 

  
  



Tuberculosis 

  
  



 
      

Chest X-rays 

 

 

 

       Primary (primo-) tuberculosis 



 
      

Chest X-rays 

 

 

 

         Smear-negative pulmonary tuberculosis 



 
      

Chest X-rays 

 

 

 

         Smear-positive pulmonary tuberculosis 



Tuberculosis 

  
  



Tuberculosis 

  
  



> 100 years TB control 

  
  



 
      

TB Control Department Rotterdam 



One-stop-shop!! 

http://www.onestopshop.nl/


TB Control Department Rotterdam 
• 5 tuberculosis-physicians  

• 5 TB nurses 

• 15 practice assistants 

• 30,000 visitors per year 

• 20,000 chest X-rays per year 

• 6,000 Mantoux tests per year 

• Diagnosis or supervision of approx.  

      175 tuberculosis patients annually 



One-stop-TB-shop!! 



Tuberculin skin test 



  Interferon gamma release assays (IGRAs) 



Digital chest X-ray 





Digital chest X-ray 



Tuberculosis 

  
  



Tuberculosis 

  
  

















Microscopy 



Microscopy 



 
      

Sputum examination 

 

 

 

Direct microscopy after Ziehl-Neelsen staining 



Isolation 



Isolation 

 





 Clinical isolation –isolation at home 



Medication supervision is important 

No care (only intake) 

 

Low care (initial contact) 

 

Medium care (weekly contact) 

 

High care (DOT) 



Week boxes 



Defaulters 





Feedback to social services 



Tertiary TB treatment centre 

Tekst 



Tertiary TB treatment centre 



Medically complicated patients 



Socially complicated patients 

























Sputum cultures 

 
      

 

 

 

  Cultures liquid media (Middlebrook, Bactec MGIT)) 



Genotyping/DNA fingerprinting 

• Since 1993 all M. 
tuberculosis bacteria are 
fingerprinted (RFLP) by 
the National Institute of 
Public Health and the 
Environment in the 
Netherlands. 

• If bacteria have the same 
DNA-pattern (cluster) it 
suggests recent 
transmission. 

Vorführender
Präsentationsnotizen
The Netherlands has a nation-wide programme of DNA fingerprinting. If two bacteria are the same (nr. 2 and 4) on this slide, it suggests an epidemiological link.
About 60% of bacteria in Rotterdam belong to a cluster, while every year 50 new strains, i.e. with a unique fingerprint, are identified (also among homeless and drug users!)



Cluster analysis 



Selective BCG vaccination 



 
      

Screening 

 

 

 

Screening of risk groups: 

Contacts 

Immigrants 

Asylum seekers 

Prisoners 

Seamen/Sailors 

Alcohol and drug addicts 

Homeless people 

 



Contact tracing 



Contact tracing 



Contact tracing 



Immigrant screening 



 
 

 

 

 

Immigrant screening 

TB incidence for Dutch and foreigners in the Netherlands  1980-2000
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Asylum seekers screening 



Prison screening 



Seamen screening 

Rotterdam has second largest port 
in the world 
 

Not public health but occupational 
health 



Notification 
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Screening of homeless persons and illicit 
drug users 

 



Screening of homeless persons and illicit 
drug users 

 

Story A, Van Hest R, Hayward A. Tuberculosis and social 
exclusion. BMJ 2006;333:57-58.  



 From contact investigation to tuberculosis 
screening of drug addicts and homeless persons in 
Rotterdam. 

 Gerard de Vries and Rob van Hest. 

 European Journal of Public Health  2006;16:133-136  

 

   
 

 
 

 

  

 

Screening of homeless persons and 
illicit drug users 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 From contact investigation to tuberculosis 
screening of drug addicts and homeless persons in 
Rotterdam. 

  
 

   
 

 
 
 
  
 

Early 2001 there were indications that TB was increasingly 
becoming a problem among drug addicts and homeless persons in 
Rotterdam: 
 

In 1998 TB in 12 drug addicts or homeless persons (9.3%) 

In 1999 TB in 20 drug addicts or homeless persons (13.5%) 

In  2001 TB in 23 drug addicts or homeless persons (14.7%) 

Increasing numbers and proportions 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 From contact investigation to tuberculosis 
screening of drug addicts and homeless persons in 
Rotterdam. 

  
 

   
 

 
 
 
  
 

DNA fingerprinting of the mycobacterial cultures showed that a 

specific cluster had developed in Rotterdam with a substantial 

number of patients being drug addicted or homeless.  

According to the quarterly reports of the National Institute of Public 

Health and the Environment (RIVM), this was the fastest growing 

and largest TB cluster in the Netherlands.  

DNA Fingerprinting 

 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 From contact investigation to tuberculosis 
screening of drug addicts and homeless persons in 
Rotterdam. 

  
 

   
 

 
 
 
  
 

The mycobacterial RFLP pattern of the index case was unique i.e. 

not previously found in the Netherlands.  

None of the six secondary TB cases had the same DNA fingerprint 

as the index patient.  

Three DNA fingerprints among the six secondary TB cases  

DNA Fingerprinting 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 From contact investigation to tuberculosis 
screening of drug addicts and homeless persons in 
Rotterdam. 

  
 

   
 

 
 
 
  
 

Early 2001 there were indications that TB was increasingly 
becoming a problem among drug addicts and homeless persons in 
Rotterdam: 
 

18 staff members of institutions for illicit drug users and homeless 
persons were infected and needed preventive treatment during the 
extended contact investigation 

Screening of staff 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 From contact investigation to tuberculosis 
screening of drug addicts and homeless persons in 
Rotterdam. 

  
 

   
 

 
 
 
  
 

Is contact-tracing effective? 

Or is targeted mobile digital X-ray screening a 

more appropriate intervention? 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



Mobile digital X-ray screening of 
homeless persons and illicit drug users 



Mobile digital screening 



Mobile digital screening 



Rotterdam June 2002 
 
276 homeless drug users screened in one day 

Screening of illicit drug users and 
homeless persons 



Mobile X-ray Unit 

Vorführender
Präsentationsnotizen
For screening we make use of a mobile digital X-ray unit. On this picture the van is in front of one of the shelters.




Mobile X-ray Unit 

Vorführender
Präsentationsnotizen
One big advantage of screening with digital X-ray equipment is that instant reading and appropriate action is possible. We have one facility with a lot of temporary visitors. One of the doctors joins the team on that day to read X-rays on the spot and ask for past and present history.



 Homeless persons and illicit drug users  
screening 



Homeless persons and illicit drug users  
screening 



 
      

Mobile screening 

 

 

 

 



Homeless persons and illicit drug users  
screening 



Careless care-avoiders 



Careless care-avoiders 



  Careless care-avoiders 



  Careless care-avoiders 

 



 Estimating the coverage of tuberculosis screening 
among drug users and homeless persons with 
truncated models. 

 Rob van Hest, Gerard de Vries, Filip Smit and Jan 
Hendrik Richardus. 

  
 Epidemiol Infect 2008;136:628-35.  

   
 

 
 
 
  
 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



For a good coverage of TB 

screening among urban risk groups 

a good cooperation and commitment 

of the staff of the various services is 

indispensable!!! 



 Estimating the coverage of tuberculosis screening 
among drug users and homeless persons with 
truncated models. 

 Rob van Hest, Gerard de Vries, Filip Smit and Jan 
Hendrik Richardus. 

 Epidemiol Infect 2008;136:628-35.  
 

   
 

 
 
 
  
 

At least 63% - 75% 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 Impact of mobile radiographic screening on 
tuberculosis among drug users and homeless pesrons. 

 Gerard de Vries, Rob van Hest and Jan Hendrik Richardus. 
 De Vries G, Van Hest R, Richardus JH. Impact of mobile radiographic screening 

on tuberculosis among drug users and homeless persons. Am J Resp Crit Care 
Med 2007; 176: 201-7 

 

   
 

 
 
 
  
 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

    A total of 206 TB cases among illicit drug users 

and homeless persons in Rotterdam representing 

11.4% of the total tuberculosis case-load of 1,807 

TB patients 
   

 
 
 
 
  
 

Rotterdam 1993 - 2005 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

   
 

 
 

 

  

 

Rotterdam 1993 - 2007 
  n % 

1993 125 16 12.8 

1994 137 10 7.3 

1995 107 8 7.5 

1996 125 13 10.4 

1997 138 12 8.7 

1998 129 12 9.3 

1999 148 20 13.5 

2000 135 14 10.4 

2001 156 23 14.7 

2002 146 24 16.4 

2003 171 25 14.6 

2004 164 18 11.0 

2005 130 11 8.5 

Total 1,811 206 11.4 

 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

   
 

 
 

 

  

 

Rotterdam 1993 - 2005 

Demographic and disease-related characteristics of 
illicit drug users and homeless persons with TB and 
cases without this risk profile  

Illicit drug users and homeless persons with TB: 
 

 - were more often aged between 40-59 years 

 - were more often born in the Netherlands 

- were more often HIV-coinfected  

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

   
 

 
 

 

  

 

Rotterdam 1993 - 2005 

Demographic and disease-related characteristics of 
illicit drug users and homeless persons with TB and 
cases without this risk profile  

Illicit drug users and homeless persons with TB: 

- had more often pulmonary disease  

- had more often positive sputum or bronchoalveolar fluid 
   smears for acid-fast bacilli  

 - had more frequently clustered M. tuberculosis strains  

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

   
 

 
 

 

  

 

Rotterdam 1993 - 2005 

Demographic and disease-related characteristics of 
illicit drug users and homeless persons with TB and 
cases without this risk profile  

Illicit drug users and homeless persons with TB: 

- were more often identified through active case-finding, 

  such as contact investigation and screening. 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

   
 

 
 

 

  

 

Rotterdam 1993 - 2005 

Initial hospitalization was required in two-third 

of the TB cases among illicit drug users and 

homeless persons, due to the high proportion of 

infectious cases.  

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



  

   
 

 
 

 

  

 

Rotterdam 1993 - 2005 

Fourteen patients (7%) were mandatory 

detained in a designated hospital for a mean 

period of 10 weeks (3-26 weeks) due to non-

compliance with isolation 

Vorführender
Präsentationsnotizen
We published recently this article in the European Journal of Public Health. We examined 507 contacts of a homeless drug addicted man with smear positive pulmonary TB. Six persons with active TB were identified, including two smear positive cases. The strain of the initial case, which we thought was highly infectious, turned out to be unique and is still unique 4 years later. Four out of six secondary cases had a DNA fingerprint identical to the largest TB cluster in the Netherlands, one fingerprint belonged to another major cluster related to homelessness in Rotterdam and one fingerprint was unique. This information was key for convincing our city authorities to fund a screening programme.



 

   During the three years and eight months 

of the screening program, 8,559 chest X-

rays were taken of 3,248 individuals 

Screening results  
 

Vorführender
Präsentationsnotizen
The yield of three years screening has been 27 cases. In 1 out of 300 X-rays TB was diagnosed!



• Screening result 2002: 11/1545 (712/100,000) 
• Screening result 2003: 10/2633 (380/100,000) 
• Screening result 2004: 1/2300 (43/100,000) 
• Screening result 2005: 6/1354 (369/100,000) 
 
• In a period of three years screening (mid 2002 - 

mid 2005) 28 cases among hard drug users / 
homeless persons were identified: (incidence 
rate 327/100,000 screened persons) 

 

Screening results  
 

Vorführender
Präsentationsnotizen
The yield of three years screening has been 27 cases. In 1 out of 300 X-rays TB was diagnosed!



TB cases among illicit drug users and homeless 
persons in Rotterdam
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SCREENING 



TB trend among illicit drug users 
and homeless persons in Rotterdam 
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Cluster 510, by risk group (drug use or homeless)
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Vorführender
Präsentationsnotizen
This slide shows how a cluster can rapidly develop. In fact it is the largest cluster in the Netherlands with 145 cases. 
The first patient was a Cape Verdian immigrant who had a bacteria with a unique fingerprint, the second patient a drug addicted Cape Verdian man. He introduced the bacteria in the drug scene being the cause of an outbreak among hard drug users and homeless persons. They, on their turn, fuelled transmission into the general population with secondary cases among health professional, other staff involved in care for these persons and their family members. Screening has reduced the number of hard drug users and homeless in this cluster to one case in 2004 and no case yet in this year. The majority of cases are now among Cape Verdian persons, half of them not living in Rotterdam.
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25 out of the 28 cases (89,2%) identified 

through the mobile radiographic 

screening program completed treatment.  

Treatment results  
 

Vorführender
Präsentationsnotizen
The yield of three years screening has been 27 cases. In 1 out of 300 X-rays TB was diagnosed!



Conclusion 

• There is a marked difference between TB in cities 
(Metropolitan TB) and TB in rural areas (both in 
numbers and in the characteristics of the 
patients). 

• Cities have a disproportional number of 
immigrants and other risk groups such as illicit 
drug users and homeless persons.  

• The crowding in a city and in certain places (e.g. 
pubs, shelters) enhances the spread of TB. 



Conclusion 

• A combination of appropriate and targeted 
interventions (DOT, MXU) are needed to address 
these aspects of Metropolitan TB. 

• After the introduction of the targeted mobile 
digital X-ray TB screening programme among 
illicit drug users and homeless persons in 
Rotterdam (1) the number of TB cases, (2) their 
proportion of the total case-load and (3) the 
recent transmission indicator all reduced  to pre-
outbreak levels!!  



Conclusion 

• DNA fingerprinting is an indispensable tool to 

identify new risk groups and monitor the impact 

of interventions. 

• The screening programme should be continued to 

prevent another resurgence of tuberculosis among 

illicit drug users and homeless persons in 

Rotterdam!!!! 



Metropolitan TB in Europe 

Metropolitan TB among  

homeless persons is a  

PAN-EUROPEAN problem 

http://upload.wikimedia.org/wikipedia/commons/b/b7/Flag_of_Europe.svg


Metropolitan TB among homeless 
persons in Europe 

• EU funded research or  

   inventory  

• More uniform approach 

 and targeted interventions 

  throughout EU 

http://upload.wikimedia.org/wikipedia/commons/b/b7/Flag_of_Europe.svg


Metropolitan TB among homeless 
mobile project in London 



Metropolitan TB among homeless 
mobile project in London 



   

 Thank you for your attention 
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