
Active tuberculosis case-finding among
drug users and homeless persons: after
the outbreak

To the Editor:

Tuberculosis (TB) control in high-risk settings and populations is a fascinating challenge, as it also is in
the context of the World Health Organization (WHO) End TB strategy [1]; and it is frequently reported in
medical journals. We previously described how an outbreak was built up among illicit drug users and
homeless persons in Rotterdam, the Netherlands, and successfully controlled by a systematic targeted TB
active case-finding programme, using a mobile digital X-ray unit (MDXU) [2, 3]. On the contrast,
programmatic implications after an outbreak are rarely reported. This study evaluates the intervention
among these urban risk groups by describing trends of TB disease, recent transmission, active case finding
and treatment outcome, and by comparing efficiency and yield of screening during outbreak management
(May 2002–2005) with post-outbreak screening (2006–2014).

TB case and DNA fingerprint based recent transmission definitions were previously described [3]. All
notified TB cases among illicit drug users with a registered address in Rotterdam and homeless persons
residing in Rotterdam, diagnosed between May 1, 2002, and December 31, 2014, were included. The
efficiency of the active case-finding programme is expressed as the number needed to screen (NNS) to
identify one TB case. Yield is calculated as the proportion of TB cases identified through the active
case-finding programme relative to the total TB caseload for the risk groups involved [4].

During outbreak management, all 14 facilities for illicit drug users and homeless persons in Rotterdam
were visited twice per year but this number gradually reduced during the post-outbreak screening period
because some major facilities were closed, such as the street prostitution zone. Screening in some other
locations was stopped because TB occurred only incidentally or not at all among their residents or clients.
By the end of 2014, screening still took place in three facilities. The annual numbers of radiographs made
in the active case-finding programme was on average 2500 during outbreak management, but reduced
from 1951 in 2006 to 366 in 2014.

The annual number of notified TB cases among illicit drug users and homeless persons in Rotterdam
declined from an average of 19 cases (71 in 3.7 years) during outbreak management to an average of five
cases (42 in 9 years) during post-outbreak management (table 1). The proportion of illicit drug users or
homeless persons with a Mycobacterium tuberculosis strain attributed to recent transmission was >80%
when the outbreak built up, reduced to 45% at the end of the outbreak [4] and was, on average, 35%
during the post-outbreak screening period, with 0% in 2010, 2012, 2013 and 2014. During the outbreak
management period, 12 of the 28 TB cases (42.9%) identified by the MDXU TB screening programme had
a microscopy-positive sputum smear and 27 (96.4%) cases were culture-confirmed. In the same period,
another seven TB cases among illicit drug users or homeless persons were identified through contact
investigation and seven via TB screening in prisons, resulting in 42 (59.2%) of 71 TB cases among these
risk groups found through active case-finding. During the post-outbreak screening period, none of the
four TB cases identified by the MDXU TB screening programme had a microscopy-positive sputum
smear; two cases were culture confirmed. In the same period, four TB cases were identified through the
TB screening programme in prisons and one case otherwise, resulting in nine (21.4%) of 42 TB cases
among these risk groups found through active case finding.

Of the 32 cases found through the MDXU TB screening programme, 91% completed treatment, 3% died (one
case, not due to TB) and 6% (two cases) were lost to follow-up. The efficiency of the programme reduced from
325 to 2180 during the two periods and the yield among the target population declined from 39.4% to 9.5%.

WHO published guidance on principles for systematic screening for active tuberculosis (TB) [5]. Elsewhere
GOLUB and DOWDY [4] discussed the methodological challenges in implementation and evaluation. A
challenge of active case-finding is to have high-specificity strategies that detect cases early in the disease
spectrum and avert disease burden and transmission, which are affordable [4]. Digital radiographic
screening can achieve a high level of specificity and accuracy in an operational setting [6, 7]. During both
study periods in Rotterdam, over 88% of all TB cases actively identified were culture confirmed. None of
the cases detected by the screening programme post-outbreak management was infectious, indicating early
case finding. Another challenge is the selection of the appropriate risk groups (and being able to involve
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these often hard-to-reach individuals in the screening and follow-up), and integration with the broader
health and social care systems [4]. Pre-outbreak management, high TB incidence rates, high proportions
contributing to the total TB caseload, and DNA fingerprint cluster analysis indicated on-going
transmission among illicit drug users and homeless persons in Rotterdam, confirmed during outbreak
management [2, 3]. During the outbreak, the MDXU screening programme reached about two-thirds
(63%) of the estimated target population at least once per year, and 23%, possibly the resident risk group
members, at least twice per year [8]. The active case-finding programme in Rotterdam was embedded in
the Public Health TB Clinic activities and implemented during a comprehensive social rehabilitation
programme for illicit drug users and homeless persons, funded by the city of Rotterdam [9]. A further
challenge is to find an optimal approach towards who should be screened, how and at what intervals [4].
We defined a target population using services for illicit drug users and homeless persons, implemented
radiographic MDXU screening for active intrathoracic TB, but did not screen for latent TB infection
(LTBI), and applied an opting-out selection approach, i.e. (strong) persuasion for participation by
in-service social workers and paramedical staff, during bi-annual visits. Similar strategies have been
employed among illicit drug users and homeless persons in other Western European urban conglomerates
[6, 10, 11]. The final challenge is that TB screening should result in reduced morbidity and mortality on
individual level and reduced transmission as public health effect [4]. The impact of the radiographic
screening programme in Rotterdam was a decline of number of TB cases among illicit drug users and
homeless persons, low mortality in the target population with one case dying of TB since 2002, and
reduced recent transmission, also affecting the larger population.

Screening for active TB in selected high-risk groups should include careful case-based surveillance that
allows for monitoring and evaluation of the screening strategy and can guide reprioritisation and
discontinuation of screening when the yield reaches a low level [12]. Criteria for scaling down can be
similar to criteria used to start active case-finding interventions among risk groups targeted, such as trend
of TB cases, proportion of TB cases relative to the total caseload and incidence rates, as well as DNA
fingerprint cluster analysis. Criteria can be (partly) related to the active case-finding intervention, such as
the efficiency (NNS or prevalence rate) and yield, or based on molecular epidemiology, e.g. the trend of
assumed recent transmission in the risk group.

The action framework for low-incidence countries towards TB elimination mentions TB control and
prevention among vulnerable and hard-to-reach groups as a priority action area [12]. As incidence decreases,
TB becomes more and more concentrated in certain vulnerable groups, with overlapping risk factors, not
only having a greater risk of developing TB but also for not early accessing diagnostic services and not
adhering to TB treatment. A complementary intervention to radiographic screening for active intrathoracic

TABLE 1 Number of tuberculosis (TB) cases in Rotterdam May 2002–2014

TB cases in
Rotterdam

(a)

Homeless/illicit
drug-using TB

cases in
Rotterdam (b)

Proportion
homeless/illicit
drug-using TB
cases (b/a)

TB cases
identified by
MDXU TB

screening (c)

Number of
screenings

(d)

Number
needed to
screen
(d/c)

Yield (of
target

population)
(c/b)

May–December 2002 100 17 17.0% 11 1615
2003 171 25 14.6% 10 2789
2004 164 18 11.0% 1 2430
2005 130 11 8.5% 6 2265
Outbreak management 565 71 12.6% 28 9099 325 39.4%
2006 127 5 3.9% 2 1951
2007 109 4 3.7% 0 1567
2008 100 10 10.0% 1 1308
2009 129 6 4.7% 0 1231
2010 110 5 4.5% 1 839
2011 89 4 4.5% 0 814
2012 98 4 4.1% 0 370
2013 81 2 2.5% 0 272
2014 68 2 2.9% 0 366
Post-outbreak period 911 42 4.6% 4 8718 2180 9.5%

Annual number of all homeless persons and illicit drug users notified with TB in Rotterdam, annual proportion of homeless or drug using TB
cases relative to the total caseload, annual number of homeless or drug using TB cases identified by the mobile digital X-ray Unit (MDXU),
annual number of screenings, annual efficiency (number needed to screen) and annual yield (proportion of homeless persons and illicit drug
users identified by the MDXU relative to the total number of homeless or drug using TB cases (target population) of the intervention.
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TB that may be considered among illicit drug users and homeless persons in the context of TB elimination is
targeted screening for those with LTBI, the pool of future TB cases, with the intention to offer preventive
treatment, although challenges, with the currently recommended treatment regimens, are ample and the
evidence for epidemiological impact is weak [13–15]. We decided not to continue with LTBI screening since
the annual number of TB cases among illicit drug users and homeless persons in Rotterdam was low and in
the last 5 years of the screening programme evidence of recent transmission was virtually absent.

In Rotterdam, after an outbreak, a combination of public health and social rehabilitation interventions had
considerable impact on TB incidence and recent transmission among illicit drug users and homeless
persons. Efficiency and yield of the active case-finding programme substantially reduced. We conclude that
when alternative active case-finding interventions are in place, such as prison screening or contact
investigation, the latter shifting priority to LTBI, and in particular when low-threshold TB services for
self-reporting or referral are maintained, targeted radiological TB screening among urban TB risk groups
can be scaled down or stopped completely, as was done on January 1, 2015 in Rotterdam.
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