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A Decade of Spore-
Forming Bacterial
Infections Among
European Injecting Drug
Users: Pronounced
Regional Variation
Vivian D. Hope, PhD, MMedSc,
Norah Palmateer, MSc, Lucas Wiessing, MSc,
Andrea Marongiu, MSc, Joanne White, BSc,
FFPH, Fortune Ncube, BMedSci,
BM/BS, DRCOG, MSc PHM, FFPHM, and
David Goldberg, MD, DSc

The recent anthrax outbreak

among injecting drug users (IDUs)

in Europe has highlighted an ongo-

ing problem with severe illness

resulting from spore-forming bacte-

ria in IDUs. We collated the numbers

of cases of 4 bacterial illnesses (bot-

ulism, tetanus, Clostridium novyi,

and anthrax) in European IDUs for

2000 to 2009 and calculated popula-

tion rates. Six countries reported 367

cases; rates varied from 0.03 to 7.54

per million people. Most cases (92%)

were reported from 3 neighboring

countries: Ireland, Norway, and the

United Kingdom. This geographic

variation needs investigation. (Am J

Public Health. 2012;102:122–125.

doi:10.2105/AJPH.2011.300314)

The emergence of anthrax among injecting
drug users (IDUs), mostly of heroin, in Scotland
in 20091 constituted the second major cluster
of severe bacterial illness among IDUs in the
country in a decade. In 2000 and 2001, an
outbreak of Clostridium novyi affected IDUs
across Great Britain and Ireland,2,3 with the
majority of cases observed in Scotland. Since
then, there have been ongoing reports of illness
and death among IDUs taking heroin in the
United Kingdom. These cases have been associ-
ated with a range of spore-forming bacteria, with
wound botulism and tetanus cases continuing
to occur since being first reported in the early
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2000s.4---6 Contaminated heroin, mainly supplied
to the United Kingdom and other European
countries via trafficking routes emanating from
Afghanistan,7,8 is considered to be the likely
source of infection in most, if not all, instances.
However, the basic geographic epidemiology of
these infections among IDUs in Europe has not
been described. To ascertain whether what is
being observed in the United Kingdom is unique
or is similar to what is occurring elsewhere in
Europe, we explored differences in rates of
severe infections among IDUs caused by 4 spore-
forming bacteria that have been associated
with contaminated heroin. Such analysis might
provide insights into where, for example, con-
tamination of heroin is occurring.

METHODS

We collated reports of clinically or micro-
biologically confirmed infections caused by
Clostridium botulinum (botulism), Clostridium
tetani (tetanus), C. novyi, and Bacillus anthracis
(anthrax) among IDUs in Europe. For the
United Kingdom, we extracted cases with
dates of onset between January 2000 and
December 2009 from national surveillance
systems operated by Health Protection
Agency and Health Protection Scotland.5

Through searches of PubMed and European
public health journals, we identified published
reports of cases in other European countries
during the10-year period. We then consulted the
European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA)9 network of infectious
disease experts10,11 to identify further published
and unpublished reports. Of the 28 EMCDDA
member countries (excluding the United King-
dom) contacted, all responded. There are prob-
lems with the comparability of available esti-
mates of number of IDUs in each country;
therefore, we used both available IDU estimates
and 2005 population data to calculate rates.

RESULTS

We identified 367 infections over the 10-
year period. Of these cases, 300 occurred in
the United Kingdom; 160 were caused by C.
botulinum, 34 by C. tetani, 93 by C. novyi, and
13 by B. anthracis, giving an overall rate of 5
infections per million people and 1.9 to 2.1
infections per 1000 IDUs (Table 1). Six other

European countries (Germany, Greece, Ireland,
Italy, Netherlands, and Norway) reported cases
since 2000: 39 caused by C. botulinum, 3 by C.
tetani, 23 by C. novyi, and 2 by B. anthracis
(Table 1). Rates of infection with spore-forming
bacteria among IDUs in these countries were
much lower than were those in the United
Kingdom (Table 1), except in Ireland (7.54
infections/million, 3.9---6.6 infections/1000
IDUs). Norway was the only other country to
report more than 1 infection per million.

DISCUSSION

During the period 2000 to 2009, a total
of 300 severe infections caused by spore-
forming bacteria among IDUs in the United
Kingdom were reported. This amount is more
than 4 times the number of cases––and 31times
the rate per million population––reported else-
where in the European Union, Norway, and
Croatia. The only country with a higher rate
was the United Kingdom’s nearest neighbor,
Ireland. The country with the third highest rate,
Norway, also neighbors the United Kingdom.
These 3 countries accounted for 92% of the
367 cases identified, an observation indicating
that these infections are concentrated in
Europe’s northwestern corner.

The uneven distribution of these infections
may reflect underreporting; however, the
reporting of anthrax, botulism, and tetanus is
compulsory in all European Union countries
and Norway (excepting Belgium and France,
where reporting is voluntary for anthrax and
botulism), which should limit underreport-
ing,25 although a few countries reported data-
quality issues (Table 1). Alternatively, varia-
tion might result from underdiagnosis of
infections in some countries. However, in the
context of the severe and distinct nature of the
associated illnesses we believe that this is
unlikely to account for such large differences.
Another possible explanation could be differ-
ences in the prevalence of injecting.26 How-
ever, when we examined rates of infection
using national IDU population estimates, the
wide variations remained.

These infections have been postulated to
arise from the environmental contamination of
heroin.2,20 Accordingly, their distribution may
reflect regional differences in heroin trafficking
routes, heroin cutting and preparation practices,

and injecting drug use practice, including the type
of drug injected.26

Explaining the excess of spore-forming
bacterial infections among IDUs in the
northwestern corner of Europe requires fur-
ther investigation, although the geographic
distribution of cases suggests that contami-
nation of heroin might occur along trafficking
routes to the affected countries.7,8 The cut-
ting of heroin with other substances is a po-
tential source of contamination. In light of the
recent anthrax outbreak1,5––during 2010, there
were a further 39 cases in United Kingdom
and 1 in Germany27---30––health care profes-
sionals and IDUs need to remain vigilant. Early
recognition of infections arising from potentially
contaminated heroin is essential so that investi-
gations can be undertaken and appropriate
public health messages disseminated. Improved
surveillance of these infections among IDUs,
information on bacterial genetic profiles,31,32 and
the public health monitoring of illicit drug
contamination33 could improve the under-
standing of illicit drug distribution and asso-
ciated health risks. j
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