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1. Summary and recommendations 

1.1 This report describes the investigation and management of an outbrea k of 
severe illness among inject ing drug users in Scot land. During April to August 2000 , 
60 similar cases (23 definite and 37 probable) of illness in injecting drug users (IDUs) 
were reported in Scotland, mostly in Greater Glasgow and the surrounding area. Of 
these, 23 died. A further 26 similar cases were identified in Eng land and 23 in Dublin 
during the same period, giving an overall total of 109 cases. Cases were 
characterised by severe inflammation at the site of a recent injection followed, in 
many cases, by multi-system failure, rapid deterioration and death. Most affected 
individuals, and almost all with severe illness, had been injecting into muscle. 

1.2 An outbreak management team (OMT) was set up by Greater Glasgow 
Health Board on May 9 2000 to investigate the outbreak in the Greater Glasgow area 
and determine and co-ordinate practical control measures and other actions. Much 
essential work was carried out by clinical and microbiology laboratory staff in several 
NHS Trusts, the Department of Forensic Medicine and Science, University of 
Glasgow, Strathclyde Police and other agencies. Considerable assistance was 
provided by the Scottish Centre for Infection and Environmental Health. Relevant 
national and international public health networks were informed . When cases came 
to light in Dublin and England, there was close co-ordination with public health 
authorities in these areas. The Public Health Laboratory Service and other specialist 
laboratories in England and Wales and the Centers for Disease Control and 
Prevention in Atlanta, USA provided invaluable assistance in elucidating the cause of 
the outbreak . 

1.3 A clinical case definition was agreed, with cases being categorised according 
to the degree of focal inflammation or systemic illness. Active prospective and 
retrospective case finding was initiated and clinical, pathological and laboratory data 
collated. Patients were interviewed about their drug taking behaviour . Injecting drug 
users were advised via the media and services for drug misusers about reducing the 
risks and what to do if infect ion was suspected. Clinical advice followed by more 
detailed guidelines were issued to general practit ioners and hospital clinicians . 
Regular bulletins were given to the news media . 

1.4 The anaerobic bacterium, Clostridium novyi, was identified in the tissue of 13 
of the Scott ish cases. All the isolates produced a powerful toxin. Other similar 
sporulating anaerobic bacteria were isolated from some cases. Our evidence points 
to the following chain of events: a large batch of heroin, probably from Afghanistan, 
became contaminated with bacteria at some stage in its production . After transport 
across Europe to the UK, it entered the illicit heroin markets of Glasgow, Dublin and 
Northwest England in April 2000. When injected into muscle or other tissue in an acid 
solution of heroin, some bacteria were able to establish a local soft tissue infection. 
The toxin produced by C novyi then entered the circulation, in many cases causing 
multi-system failure and death despite treatment with antibiotics, surgery and 
intensive care. 

1.5 Because of the illicit nature of the street heroin trade, it was not possible to 
intervene to remove the apparent source of the outbreak . Two persons were however 
charged by the Police with supplying heroin to three victims of the outbreak (two 
fatal) shortly before they became ill. The outbreak has highlighted the extreme 
vulnerability of street heroin injectors and underlines the importance of effective 
prevention and treatment measures. It is entirely possible that a similar situation 
could occur in the future . 
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1.6 In the light of this experience, the following recommendations are made. 

1.6.1 Where there is the possibility of serious or unusual infection in a drug injector, 
the responsible clinician should always inform the appropriate consultant clinical 
microbiologist that the patient is a drug injector and discuss with the clinical 
microbiologist what specimens should be taken. 

1.6.2 In the event of the death of a known drug injector where the cause of death is 
uncertain but infect ion is suspected, the forensic pathologist should be urgently 
informed of this possibility by the attending physician , or the procurator fiscal where 
appropriate , and should in turn discuss with the clinical microbiologist (and the 
clinician as necessary) what might be the appropriate microbiological investigations 
and ensure that the necessary specimens are taken promptly and appropriately. 

1.6.3 Informat ion about any unusual infection in a drug injector should always be 
communicated prompt ly by the laboratory to the local public health consultant with 
responsib ility for communicable disease control who in turn should communicate this 
to the Scott ish Centre for Infection and Environmental Health or the equiva lent 
surveillance centre in other countr ies. 

1.6.4 All tissue samp les from living or post-mortem cases involving severe soft tissue 
infection in drug injectors shou ld be subject to prolonged enriched anaerobic culture 
with heat shock. 

1.6.5 All necessary steps should be taken to ensure that the current system of local 
hospital microbiological labora tories, backed up by nationa l refere nce laborator ies, is 
mainta ined with levels of qualif ied staff and other resources sufficient to ensure they 
have the capacity to respond appropr iately to outbreaks such as th is. 

1.6.6 A properly resourced prospective research study should be undertaken to 
ascerta in the underly ing incidence and nature of soft tissue infection among drug 
injec tors. 

1.6.7 Drug Action Teams should review arrangements for communicating 
informa tion to those at risk and relevant services in the event of any future outbreak 
of unexplained illness involving drug injectors . 

1.6.8 Health Boards should review arrangements for receiving and managing drug 
misusers in acciden t and emergency departments and acute hospital wards. This 
shou ld focus on issues such as staff training , staff ing levels and protocols for the 
management of drug dependence in the hospital sett ing. 

1.6.9 Drug Action Teams should ensure there are sustained efforts to make drug 
users aware of the dangers of inject ing drugs and the importance of seeking urgent 
medical advice if severe inflammation appears at or near an inject ion site. 

1.6.10 In future similar outbreaks, there should be proactive , consis tent and open 
communication with the media through a sing le spokesperson . 

1.6.11 In future similar outbreaks , the coordinat ing health board or the Scottish 
Centre for Infection and Environmental Health should, where possible , use a pre
existing generic outbrea k webs ite to dissem inate information, ensu ring that its web 
address is widely publicised and access ible to common ly used search engines . 
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1.6.12 An international meeting should be convened to consider what has been 
learned from the outbreak and determine what can be done to prevent or minimise 
the impact of future similar outbreaks 

2. Recognition and overall management of the outbreak 

2.1 On Thursday 4th May 2000, Dr P Redding, a consultant clinical microbiologist 
at the Victoria Infirmary, Glasgow contacted Dr S Ahmed, a consu ltant in public 
health medicine with responsibi lity for communicable disease control at Greater 
Glasgow Health Board (GGHB) and informed him that two injecting drug users had 
been admitted to the intens ive care unit and died from a similar illness despite 
aggressive resuscitation measures . These illnesses were characterised by an 
unusual combination of severe inflammat ion at or near an inject ion site, hypotens ion, 
and multi-organ fai lure followed by rapid deter ioration and death. There was no 
evidence of drug overdose . 

Over the next four days, the public health department contacted the accident and 
emergency departments, intensive care units and acute surgical wards of all the 
acute hospitals in Glasgow to ask if they knew of any drug injectors presenting to 
their hospital with similar illnesses from the beginning of April onwards . By Monday 
8th May, twelve suspected cases including six deaths had been identified. At this 
point it was clear that there was an outbreak of serious unexplained illness among 
Glasgow drug injectors . Dr Ahmed discussed the situation with Dr L Gruer, 
consu ltant in public health medicine with responsibility for addictions mental and 
sexual health. They agreed that an Outbreak Management Team (OMT) should be 
set up by Greater Glasgow Health Board . The Health Board's Director of Public 
Health was informed . 

2.2 The outbreak managemen t team 
The initial members of the OMT included two consultants and two specialist 
registrars in Public Health Medicine at Greater Glasgow Health Board, three 
consultant clinical microbiologists, two consultant forensic pathologists , the Deputy 
Director of the Scottish Centre for Infection and Environmental Health (SCIEH), a 
pharmacy specialis t in drug misuse, representatives of the Regional Procurator 
Fiscal and Strathclyde Police, the Manager of the Glasgow Drug Crisis Centre and 
the Press Officer for Greater Glasgow Health Board . Following contact with the 
Centers for Disease Control and Prevention (CDC) in Atlanta, USA, and the Public 
Health Laboratory Service for England and Wales (PHLS), a staff epidemiologist from 
CDC and a specialist registrar from PHLS in Cardiff joined the outbreak management 
team to help with the investigation. Other members were appointed as the outbreak 
developed . A complete list of members of the outbreak management team is given in 
Appendix 1. 

The outbreak managemen t team held ten meetings between 9th May 2000 and 31st 
August 2000. 

A core team of public health specialists from GGHB and SCIEH met daily during the 
height of the outbreak. They discussed the progress of the investigations by holding 
regular teleconfe rences with colleagues from the outbreak investigation teams in 
Dublin and England, CDC, and the Public Health Laboratory Service (PHLS) in 
London and Cardiff . 
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3. Investigation of the outbreak 

3.1 Epidem iologica l and clini cal database 
All demographic, clinical, pathological, microbiological and other relevant data were 
collected and stored on an Excel database at GGHB. As patient identifiable 
information was being stored, the database was registered with the Caldicott 
Guardian at GGHB. Access to the database was limited to three people. The PC 
holding the database was password protected. Copies of patient records were stored 
in a locked cabinet at GGHB. 

More than 70 items of data were collected on every case wherever possible. This 
was done by interv iewing cases, talking to clinicians and laboratory staff and 
extracting information from hospital and GP casenotes. The information gathered 
included date of onset of symptoms, date and time of presentation, clinical features, 
a brief drug history if available including method of inject ion and date of last injection. 
Blood and tissue samples taken from cases were recorded in order to track results. 
Extra fields were added to the database as the outbreak developed and our 
understanding of events grew. 
A copy of the clinical data collection form is given in Appendix 2. 

3.2 Case definitions 
Early in the investigation, the common clinical features of cases were noted. This 
allowed the outbreak investigation team to agree suitable clinical and pathological 
case definitions to apply to all cases reported or discovered. 

Table 1: Outbreak case definitions 

1. IOU presenting to hospital since 1 April 2000 with significant 
inflammation at an injecting site. 

2. IOU with severe inflammatory process at or around injecting 
site. 

3. Severe systemic reaction with evidence of multi-organ 
failure. 

4. Death outwith hospital: post-mortem findings suggestive of 
septic or toxic shock. 

Levelofcaseness 

1 
1 + {2 or 3} 
{1 + 2 + 3} or {2 + 4} 

= possible 
= probable 
= definite 

Efforts were made to further specify the common clinical features of these cases and 
develop a more uniform and standardised case definition that could be used to 
identify cases outside of Scotland. The resulting 'internat ional' case definition was 
created. 

'International' case definition 
A case was defined as soft tissue inflammation (i.e. abscess, cellulitis, fasciitis, or 
myositis) at an injection site, and either 1) severe systemic toxicity or 2) post-mortem 
evidence of a diffuse toxic or infectious process including pleural effusions and soft 
tissue oedema or necrosis, in an IOU admitted to hospital or found dead since 1 
April, 2000. 
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3.3 Case finding 
Active prospective case finding in Glasgow was initiated on 5 May 2000. This 
involved daily telephone calls to all A&E departments , ITUs and surgical high 
dependency units in Glasgow hospitals. 

Glasgow's cases of suspected drug related death routinely undergo a full post
mortem examination at the Glasgow City Mortuary; its pathologists and other 
attending staff were aware of the features of this syndrome and were, accordingly, 
well placed to detect apparent outbreak cases. 

Broader surveillance was established through regular contact with public health 
departments in other health boards in Scotland (e.g. Argyll & Clyde, Lanarkshire, 
Grampian) In addition, the Scottish Centre for Infection and Environmental Health 
(SCIEH) issued national and internat ional alerts via the SCIEH Weekly Report and 
Eurosurveil lance. Information regarding the outbreak was also disseminated to a 
wider audience through the Communicable Disease Report (England) and Morbidity 
and Mortality Weekly Report (USA). 

After identifying outbreak cases by telephoning the Glasgow hospitals on a daily 
basis, a specia list registrar in public health interviewed all living cases meeting the 
definite and probable case definit ion and studied hospital and GP casenotes to 
obtain demograph ic and clinical informat ion. For deceased cases, surrogates , e.g. 
close friends , spouses or family members, were interviewed . All demographic, 
clinical, pathological , microbiological and other relevant data were collected and 
stored on a secure database held in GGHB's department of public health. The 
Procurator Fiscal was routinely informed of all deceased cases as a suspicious 
death . Strathclyde Police treated each living case as the victim of a possible 
attempted culpable homicide and also sought to obtain information that would lead to 
the prevent ion of further cases. Consequent ly, when requested, the names and 
whereabouts of living cases were reported in confidence by public health staff to the 
investigating police team to enable them to be interviewed._After concerns were 
expressed that this could represent a breach of clinical confident iality , this was done 
only with the informed consent of the individual patient. 

3.4 Case-con trol study 
The case control study is a standard method for comparing people who have a 
particular illness or other condition with similar people who do not. The aim is to 
identify those factors which may have contributed to the illness. 

SCIEH conducted such a study in Glasgow in June 2000. Three controls aged 16 to 
50 years, who injected drugs on or after April 1, 2000 were identified for each case 
(both definite and probable). For the cases who had died, surrogates were identified: 
these were partners or close relatives of the deceased who were familiar with the 
deceased 's behaviour . Fifty cases or their surrogates and 144 controls were 
interviewed in person in June 2000 about their drug use, including types and sources 
of drugs used, mode of administration, use of other substances and equipment (e.g., 
citr ic acid, cutting agents , filters , needles and syringes) and recent changes in 
behaviour . For cases, additional information was collected on their illness. 

3.5 Retrospective case finding 
The OMT wanted to know if unrecognised cases of this illness had occurred before 
April 2000 or if the cases that had been identified since then were the first 
presentations of this illness. This was investigated in two ways. 
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3.5.1 The current policy in the West of Scotland for all suspected drug related 
deaths is for a full post-mortem examination to be carried out with drug toxico logical 
investigation at the Department of Forensic Medicine and Science at the University of 
Glasgow. Their database was searched for all similar deaths involv ing illicit drug use 
in the previous five years. 

3.5.2 One of the unusual features of the illness in many cases was a very high 
white blood cell count (with a left shift on the blood film). This suggested a potentially 
sensitive method for identifying defini te cases among previous inpatients . The 
haematology departments of two of the hospitals that accounted for most of the 
Scottish cases were asked to identify all high white blood cell counts in the twelve 
months to June 2000. In one hospital , screening by age was possible and therefore 
all white cell counts greater than 30 x109/L were sought for all patients aged under 
50. In the other, where age was not recorded, white cell counts of over 60 x109/L 
were sought. Patients with another known reason for the high white cel l count were 
then excluded. 

3.6 Microbiolog ical and pathological investigatio n 
Blood and both ante- and post-mortem tissue and fluid samples were examined and 
cultured . Local hospital laboratories, reference laboratories of the Public Health 
Laboratory Service, London and Cardiff (PHLS) and laborator ies at CDC, Atlanta, 
USA analysed samples. 

Blood samples were sent to the Centre for Applied Microbiology & Research 
(CAMR), Parton Down to exclude anthrax after a case of this had occurred in a 
Norwegian IOU in April 2000. 

Heroin samples either belonging to cases or their associates were cultured in 
laboratories in local hospitals, CAMR, PHLS and CDC. 

Heroin samples were also submitted to the US Drug Enforcement Agency (DEA) for 
'fingerprinting' . These specimens were analysed using High Pressure Liquid 
Chromatograph y, mass spectrometry and nuclear isotope composition of drug 
alkaloids. 

3.7 Drug toxicology investigation 
Heroin samples belonging to cases, their associates and samples of 'street heroin' 
obtained at the time of the outbreak were sent to the Medical Toxicology Unit, Guy's 
Hospital , London for toxicological investigation. The tests carried out on the heroin 
included gas chromatography , an analysis of purity and screening for anti
inflammatory compounds. 

Experiments to determine how much citric acid was needed to dissolve heroin and to 
measure the pH of the resulting solutions were carried out at pharmacy department 
at the University of Glasgow by Ms J Scott from the University of Bath. 

3. 8 Maintaining the chain of evidence 
The collection of physical evidence had to be meticulously recorded , labelled and 
supported by a chain of evidence in order to meet judicial requirements . On the 
advice of public health staff and the instruction of the Procurator Fiscal , in order to 
maintain evident ial continuity, police officers conveyed various samples for analysis 
to a number of locations in the UK and to CDC, Atlanta. 
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4. Results 

4.1 Cases in Scotland 
During 1 April to 31 August 2000, 60 cases (23 definite and 37 probable) were 
identified in Scotland . Of these, 23 died. Twenty-three cases were identified in Dublin 
and 26 in England. Figure 1 shows the epidemic curve for the outbreak in Scotland . 
The first two cases presented at the Glasgow Royal Infirmary on 19th April and the 
last at the Western Infirmary, Glasgow on the 6th August 2000. 

Fifty of the cases were resident in Glasgow. ·Of the 18 Glasgow definite cases, 16 
resided in a narrow longitudinal transect of the city (see map on page 10). As an 
indication of the extent of drug injecting in Greater Glasgow, the map shows levels of 
known hepatitis C infection, almost all of which is related to drug injecting. This 
demonstrates that there were several parts of Greater Glasgow with high levels of 
drug injecting but no definite cases. 

At least 37 of the 60 cases had injected heroin dissolved with acid, usually citric acid, 
extra-vascularly. Most of these were intra-muscular or subcutaneous injectors 
(colloquially known as 'muscle- or skin-poppers' respectively). Some were intra
venous drug users (IVDUs) who had 'missed the vein.' Of the definite cases, all had 

Figure 1 Epidemic Curve 
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Figure 2 Case Location Map 
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injected into muscle except for two who intended to inject intravenous ly but missed 
the vein; the three surviving definite cases included these two. 

Details of demography and mode of inject ing are given in Table 2. 

Table 2 Characteristics of cases in Scotland 

Case No Age Gender Injection Health Board Dead (Alive) 
Status range (male / method 

(median) Female) (extra-
vascular / 
IV only/ 

unknown) 

Definite 23 20-48 12/1 1 21 /0/2 GGHB 17 
(30) 

Rest of 3 
Scotland 

Probable 37 20-44 17/20 16/18/3 GGHB 2 
(30) 

Rest of 1 
Scotland 

Total 60 20-48 29/31 37/18/5 23 
(30) 

4.2 Clinical features 
A typical case presented with marked swelling and pain at an intra-muscular injection 
site. A summary of the clinical features for cases in Scotland is given in Table 3. 

The local inflammatory reaction varied considerably . Some cases experienced 
only minimal pain and swelling at an injection site, usually the buttock, thigh or upper 
arm, while others presented with severe local symptoms and signs, including 
extensive swelling, pain, oedema (peau d'orange appearance), erythema with a 
purplish hue and blackening or blistering at the centre. Some had evidence of 
extensive necrosis and necrotising fasciitis was frequently seen . Pus and odour were 
absent in most, but not all cases . Considerable oedema was typically observed at 
operation or at post-mortem. Patients invariably did not have a high fever and often 
looked and felt quite well before deteriorating dramatically over a few hours. 
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Table 3: Clinical features of definite and probable cases in Scotland 

Definite Probable 
cases cases 

(n = 23) (n = 37) 

Period from iniection to hospital presenta tion (davs) 4.2 6.9 
Fatal cases 19 4 

Found dead at home 2 2 
Presented to hospital in extremis 3 0 
Died despite being admitted to ITU 13 1 

Survivinq cases 3 32 
Admitted to ITU 3 5 

Surqerv performed 11 23 
Surgical findinqs 

Necrosis 9 17 
Gas 4 2 
Pus 1 4 
Odour 0 1 

Localised oedema 22 28 
Highest white cell count , range (x 108/L) 38 - 153 6-46 

(median) (62.0) (12 .0) 

4.3 Case contro l study 
When all 50 cases and 144 controls were compared , the behaviour most strongly 
associated with infection was having injected into muscle. Cases were also more 
likely to be older than 30 years and to have shared a filter when preparing heroin. 
When cases and controls who had injected into muscles were compared , case were 
significantly more likely to have injected larger amounts of heroin per average 
injection than were controls. Neither the strength nor the colour of heroin used was 
found to be related to illness. 

4.4 Retrospective case finding 
There were only four possible cases among post-mortem examinations for the 
previous five years: one each in 1996 and 1997 and two in 1999. From information 
contained in their casenotes, all, except one who died in 1999, had characteristics in 
keeping with the definite case definition . 

The screen at the first hospital revealed 19 patients in the past year with white cell 
counts greater than 30 x 109 /L were aged under 50. Of these, five were known cases 
from the April-June outbreak. None of the others met the case definition criteria. 

The screen at the other hospital revealed ten patients in the past year with a white 
cell count greater than 60 x 109/L. Four of these were known outbreak cases. Of the 
remainder, only one was not a known maternity, geriatric, cardiac surgery or 
haematology patient. The patient was aged 58, had no history of drug misuse, and 
was considered very unlikely to be a case. 
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4.5 Post-mortem findings 
All but one of the twenty deaths that occurred in the West of Scotland had full post
mortem examinations carried out by the Department of Forensic Medicine and 
Science at the University of Glasgow. The remaining case, a definite, was certified 
before the outbreak was identified. We do not have post-mortem information on the 
three deaths occurring elsewhere in Scotland. The post-mortem findings for the 19 
cases are summar ised in Table 4 below. 

Table 4 Post-mortem findings for definite and probable cases in West of 
Scotland 

Definite Probable 
cases cases 

{n = 16) (n = 3) 
Signs of long-term muscle or skin-popping 14 2 

Signs of possible intra-venous injecting 7 0 

Signs of intra-venous injecting only 1 0 

Superimposed, scabbed ulcers 7 1 
Black scabbed ulcers 3 0 

Generalised swelling of one or both lower limbs 5 1 
Tissue oedema 9 1 

Erythema and induration 13 1 

Pleural effusion (400 - 1200ml) 13 1 
Pericardia! effusion 8 0 

Site of severe inflammation 
Deltoid 2 0 
Buttock or thigh 14 3 

Signs of recent surgery 5 0 

Other signs 
Gas within tissues of the retroperitoneum 3 1 
Large abscess cavity with grey/green pus 2 0 
Sma ll abscess cav ity in musc le 5 0 
Sma ll abscess cav ity in groin 0 2 

4.6 Microbiology 
The principal microbiological findings for cases in the West of Scotland based on the 
testing performed at local laboratories, PHLS and CDC are summarised in Table 5 
(over). 
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Table 5: Microbiological findings for definite and probable cases in West of 
Scotland 

Definite cases Probable cases 
(n = 20) (n = 35) 

Dead Alive Dead Alive 
C/ostridium novvi type A 3 2 1 2 
Clostridium nov vi type A + Clostridium {Jerfringens 1 1 2 
C/ostridium perfringens 1 2 
Othe r Clostridium spp 2 2 
Staph ylococ cus aureus 2 3 
S. aureus + Gp A beta haemo lyt ic strep tococcus 1 2 
S. aureus + Gp C beta haemol yt ic streptococcus 1 
Other organisms 

Fusobacterium necrophorum 1 
Streptococcus milleri 2 
Baci llus cereus 2 

No samples taken 2 
No siqnif icant orqan isms isolated 5 1 15 
Tota l 17 3 3 33 

In ten of the twelve cases in the West of Scotland from wh ich C/ostridium novyi Type 
A was isolated, the organ ism was isolated by the local microb iology laboratories and 
in only two cases were the more sophisticated anaerobic and molecular techniques 
of the two reference laboratories required. The PHLS Anaerobe Reference Unit 
(ARU) Cardiff, Wales and CDC forma lly identified these strains . 

4.6.1 Anthrax 
Twelve blood samples from cases were sent to CAMR for anthrax antibody testing . 
There was no evidence of Bacillus anthracis infection in any of the specimens tested. 

4.7 Heroin 

4.7.1 Microbiology 
Heroin samples were cultured initially at the microbiology laboratory at the Victoria 
Infirmary but nothing significant was grown. 

The only heroin result of note was a probable case treated at the Vale of Leven 
Hospital in West Dunbartonshire whose blood culture grew Bacillus cereus . B cereus, 
indistinguishable from the blood culture, was also isolated from a sample of heroin 
belonging to this case . 

The only clostridia isolated from heroin cultured at the ARU were one isolate of C. 
perfringens and one of C. saccharolyticum. All samples were negative for C. novyi. 

Heroin samples were all negative for Bacillus anthracis on testing at CAMR. The only 
significant result on culture of the heroin at CDC was confirmation of the culture of 
Bacillus cereus from the heroin belonging to the above case . 

Heroin samples thought to be associated with ten cases from Scotland were sent to 
CDC, Atlanta for evaluation . In addition, drug specimens and equipment obtained 
from one other injecting drug user from Glasgow during the outbreak, who did not 
meet the case defini tion, were also sent to CDC. Unfortunately , only a small number 
were sufficient for analysis. 
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4.7.2 Heroin 'fingerprinting' 
One heroin sample from Glasgow was sent to DEA, Washington for 'fingerprinting' 
analysis. This sample was not connected with one of the outbreak cases, but 
purchased from an unknown person in Glasgow. The specimen had an alkaloid purity 
of between 31 % to 61 % and was consistent with a DEA classificat ion of Southwest 
Asia , type A (ie Afghan istan and Pakistan) , the site of origin of the majority of heroin 
sold in Scotland . 

This level of purity is higher than the level normally found at street level (20% - 40%). 

4.7.3 Street heroin toxicology 
The results of the toxicological investigations carried out on street heroin samples 
obtained in Glasgow are given in Table 6. 

Table 6 Toxicological results 

Specimen type Code Heroin components detected Other % 
compounds diamorphine 

White powder 11A Not tested 

Brown powder 26 Diamorphin e, monoacet yl 78% 
morphine, noscapine, papaver ine 

White powder 13 Not tested 

Brown powder 11 B Diamorphin e, monoacet yl 46% 
morphine , noscapin e, papaver ine 

Brown powder 256 Diamorphi ne, monoacet yl 64% 
morph ine, noscapine , papaverine 

Brown powder 27 Diamorphine , monoace tyl 53% 
morphine , noscap ine, papaverine 

Brown powder 25A Diamorphine , monoacet yl 44% 
morphine , noscapine, papaverine 

Brown powder Diamorphine , monoacetyl paracetamol 42% 
morph ine, noscapine, papaverine 

4.8 Citric acid experiments 
Samples of heroin obtained in Glasgow at the time of the outbreak were dissolved in 
citric acid to determine the ratio of acid to heroin required for complete solution and 
to measure the resultant pH. These experiments showed that up to six times the 
theoretically required quant ity of acid was needed fully to dissolve the samples of 
street heroin , leading to a very low pH of the heroin solution . This indicated that the 
injectors would have been injecting very acid solutions at the time of the outbreak 
and that these would be likely to cause significant tissue damage when injected into 
muscle or other tissue. 

The samples were also tested for the presence of potentially toxic impurities such as 
oxalic acid. All samples were found to be within acceptable limits. 
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5. Control measures 
Advice was given to the following groups: injecting drug users, the public and health 
care staff. 

5.1 Information for injecting drug users 
A total of six information updates were sent by email or fax to a comprehensive range 
of services for drug misusers and homeless people with a request that the 
information therein should be made available to their clients. These are listed in 
Appendix 3 with examples of the information updates. 

The OMT agreed that the information given to injectors should be consistent and 
simple and thus issued the following advice to injecting drug users : 

• Smoking heroin is safer than inject ing heroin. 

• Do not to inject heroin into muscle or under the skin. 

• Use as little citric acid as possible to dissolve the heroin. Excess acid may 
damage the muscle or the tissue under the skin and act as a focus for infection. 

• Seek medical help urgently if you develop an abscess or painful injection site. 

This information was included in virtually all the news releases and in alerts to 
services. As the OMT was uncertain of the exact cause of the illnesses and 
considered that the advice to be given to injectors might change if new facts came to 
light, it decided not to produce more durable or definitive information materials such 
as posters, leaflets and cards, until there was greater certainty. It advised the front
line services to use the information in the alert to communicate with their clients in 
what they saw as the most appropriate way . By mid June, the OMT felt confident it 
understood the cause of the outbreak sufficiently well to produce high quality posters 
and wallet-sized cards. Twenty thousand cards and several hundred posters were 
widely distributed on 19th June. A copy of the card / poster is shown in Appendix 
4. 

5.2 Information for the public 
It was decided at the outset that one individual , Dr Gruer, should be the main 
spokesperson for the OMT to ensure that a consistent message was given . Dr Gruer 
liased closely with the Press Officer of Greater Glasgow Health Board. All news 
releases were agreed between Dr Gruer and Dr Ahmed and during the early stages 
with Strathclyde Police and the Procurator Fiscal. 

During the outbreak, the team held news conferences at Greater Glasgow Health 
Board on 9 May and 15 June 2000 and issued 14 news releases between 11th May 
2000 and 3rd August 2000. During the period of the outbreak over 70 television and 
radio interviews and several hundred individual briefings of journalists were 
undertaken. The aims of the contact with the media were to: 

• Keep the public fully informed about the outbreak and how it was being 
managed . In particular it was stressed that people who were not injecting drugs 
were at no risk. 

• To provide advice to drug injectors via the media about how to avoid the infection 
and what to do if they thought it might be developing. 
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• To address any misconceptions that might appear in the media: e.g. that the 
outbreak was caused by anthrax . 

Examples of the news releases are given in Appendix 5. 

5.3 Advice for clinicians - See Section 6. 

5.4 Advice and information for all 
An outbreak website was designed and published to disseminate outbreak 
information and guidance relating to the management of cases and went live on 
August 11 2000 . ·www .iduoutbreak.abe lgratis.cor\ 1' It contained epidemiological and 
clinical deta ils, health promotion advice for drug users and the public , advice for 
clinicians about treatment and deta ils of useful contacts . The web format provided 24 
hour access, permitted regular updat ing as the outbreak evolved and reduced the 
work of the outbreak team in provid ing informat ion to colleagues and responding to 
other requests . The OMT is very grateful to Mr Alan Reid of SCIEH and Dr Gavin 
Venters of Scottish Health on the Web (SHOW) for the ir help and advice in 
estab lishing the website . 

In the 20 days to 31 August , the website received 8400 hits (an average of 420 per 
day). Of these, 35% were from the UK, 30% from unidentifiab le locat ions , 15% from 
Australia and the remaining 20% from eight European countries and six others 
including the US and Canada. Users with NHS addresses (.nhs.uk) accounted for 
30% of all hits and the remaining 70% came from 70 other organisati ons. The site 
has remained open since then but user stat istics were not recorded. It was re
advertised when a superf icially simi lar series of cases occurred in July 2001 as some 
of the informat ion and advice remained appl icable . 

5.5 Action taken by police 
A Major Incident Room was estab lished at Aikenhead Road Police Office, Glasgow, 
managed by an inspector utilising the HOLMES computer system. A team of 36 
off icers was estab lished to address the many lines of enquiry to be pursued. 

The role of the police can be summarised as follows: -

• Investigating the circumsta nces of each victim in order to identify aspec ts of 
criminality . Every death was investigated as a potential culpable homicide and 
each surviving victim as an attempt thereat. 

• Identifying and dealing with the illegal supply source. This involved intelligence 
gathering at all levels and encompassed localised enforcemen t action , with public 
health being the primary concern . 

• Exchanging informa tion with other agencies in the interests of public heath and 
with regard to confidentiality requirements. 

• Collat ing statements, relevant information and productions, and submitting them 
to the Procurator Fiscal in preparation for any forthcoming Fatal Accident or 
Public Enquiry . 

• Implementing a robust and flexible family liaison strategy . 
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5.5.1 Enforcement Action 
Enforcement was intelligence led and encompassed long, medium and short-term 
action based upon attendant circumstances. Whi lst the long-term objective was to 
bring to justice those involved in the illegal supply of controlled drugs, the issue of 
public health was always paramount. When intelligence indicated that a particular 
individual was actively dealing in drugs, then action was taken under the authority of 
a legal warrant. For example, shortly after the format ion of the OMT, two individuals 
were arrested for supplying heroin to three of the victims of the outbreak (two fatal) 
shortly before they became ill. 

5.5.2 Family Liaison 
Family Liaison received a high priority in order to provide support and assista nce to 
bereaved relatives and establish lines of communication between families and the 
enquiry team. Information from the Procurator Fiscal regarding release of victims' 
remains for burial was passed to relatives via the respec tive family liaison teams . The 
police Family Liaison Off icers also served as a medium of introduction between 
victims fami lies and field workers from SCIEH who were carry ing out the case-control 
study . 

5.5.3 Scott ish supply routes for street heroin 
The United States Drug Enforcement Agency classification of heroin sent from 
Glasgow and Dublin during the outbreak indicated its site of origin as South West 
Asia (Afghanistan) . Consequently, the Police enquiry team liaised with colleagues in 
the Scottish Drugs Enforcement Agency, Customs and Excise and the National 
Criminal Intelligence Service to obtain a current assessment of heroin production and 
supply networks. This was essential as it seemed likely that the outbreak had 
resulted from a high purity batch of uncut heroin reaching street level in the UK 
having been contaminated at source . 

Most of the heroin currently used in the UK comes for Southwest Asia (Afghan istan 
and Pakistan) where it is produced from opium. The heroin or morphine base is then 
transported through Iran and into Turkey where it is converted into heroin in 
laboratories owned and operated by Turkish traffickers. This is a kitchen industry with 
production invariably occurring in dirty basements or fa rmhouses and requiring only 
water, drainage, heat and certain precursor chemicals . The finishe d heroin is then 
sold to other Turkish suppliers or buyers based throughou t Europe. 

Between 80% and 90% of the UK heroin supply comes from Turkey and is controlled 
by Turkish organised crime groups. Most of the heroin imported to the UK has 
travelled overland from Turkey through Europe . Traffickers offload heroin 
consignments in countries along the route and switch transportation systems. 
Currently the heroin is switched in many of the count ries en route, e.g. Hungary, 
Germany, Czechoslovakia , Austria, Poland, Slovenia and the Netherlands. 

Heroin enters the UK mainly through ports in the south and east coast of England. 
Liverpool and London are the major sources of heroin for Glasgow . Suppliers from 
Glasgow operate throughou t Scotland . Distribution of parts of a large contaminated 
batch of heroin from Liverpool to Glasgow, Dublin and the North-west of England 
would explain the simultaneous occurrence of cases in the three areas. 

It is estimated that the average amount of heroin supplied into Scotland on qne run is 
approximately 5kg. 

18 



6. Clinical Management 

6.1 Initial clin ical advice 
General practitioners , the Director of the Glasgow Emergency Medical Service and 
hospital doctors in Greater Glasgow were sent letters via the Health Board's Surefax 
system on 8 May and 18 May (dated 17 May). The letter to hospital doctors was 
routed through Trust medical directors and that of 17 May also copied to 
Departments of Public Health in other parts of Scotland. These provided doctors with 
brief details about the illness and emphasised the importance of admission to 
hospital and treatment with surgery and antibiotics. Copies of the letters are given in 
Appendix 6. 

6.2 Clinical case conference 8 June 2000 
The OMT organised a half-day clinical and pathological case-conference on 8 June 
2000 at SCIEH. More than 50 doctors from throughout the UK, representing a 
number of specialities, attended to discuss the management of cases. 

6.3 Clinical guidelines 
Following the clinical case-conference, guidelines describing the recommended 
management of suspected cases were drawn up and sent on 14 June to both 
hospitals and general practices using the same mailing list as used on 17 May. 

It was recommended that general practit ioners refer urgently any possible cases to 
an A&E department for assessment. It was recommended that the admitting staff 
should rapidly co-ordinate where appropriate, senior surgical involvement, 
microbiological specimen collection and notify the public health department at GGHB. 

The guidelines describe the clinical presentation, investigation, and management of 
suspected cases and gives the telephone number for clinicians to notify cases. 

6.4 Summary 
A summary of the advice given to doctors examining ID Us is given below. 

• The current unexplained illness is initially difficult to distinguish from more minor 
abscesses or infections. 

• Drug users may appear well until late in the illness. Absence of fever or low-grade 
pyrexia occurred in many of the cases. 

• All injection sites should be examined for signs of local inflammation. Specific 
enquiry should be made about the drug user's recent injection practice, as the 
illness has been strongly associated with intra-muscular and subcutaneous 
injection. 

• Any apparent inflammatory process at an injection site should be examined at 
least daily until subsided. 

• Drug users with extensive swelling, pain, oedema, or erythema, and/or 
blackening/blistering at an injection site, should be admitted to hospital for urgent 
consideration of early aggressive surgical debridement with frequent review, high 
dose broad-spectrum antibiotic therapy including a combination of clindamycin 
and metronidazole or penicillin, and close observation. 
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• In addition to usual practice and empirical antibiotic therapy, injection site 
infection, other than those described above, should be treated with antibiotics 
known to be active against staphylococci, streptococci, aerobic coliforms and 
anaerobes. Oral antibiotics active against anaerobes include amoxycillin, co
amoxiclav, metronidazole, and clindamycin, in maximum doses . Clindamycin 
should not be given alone. 

• All injectors should be advised not to inject into muscle or under the skin. 
Smoking heroin is safer than injecting. 

• Injectors should be advised to use as little citric acid as possible to dissolve the 
heroin. A lot of acid may damage the muscle or tissue under the skin and act as a 
focus for infection. 

A copy of the guidelines for clinicians is given in Appendix 7. 

20 



7. Discussion and recommendations 

7.1 The anaerobic bacterium, Clostridium novyi, was identified in the tissue of 13 
of the Scottish cases. All the isolates were toxin producers . Other bacteria, including 
similar sporulating anaerobes were isolated from some cases . There is strong 
evidence that the outbreak was caused as follows : a large batch of heavi ly 
contaminated heroin, probab ly from Afghanistan entered the illicit heroin markets of 
Glasgow, Dublin and Northwest England in April 2000 . When injected into muscle or 
other tissue in an acid solut ion of heroin, some bacteria were able to thrive in the 
acid-damaged tissue and estab lish a local infection causing swelling and pain in the 
affected area . The toxin produced by C novyi then seeped into the circulat ion, in 
many cases causing multi-system failure and death desp ite aggress ive intensive care 
support with antib iot ics and surgery in many cases. Some of the other bacter ia 
isolated such as C/ostridium perfringen s, Staphylococcus aureus, Group A 
streptococci and Bacillus cereus may also have played a part in the illness of some 
of the cases. 

7.2 The management of this outbreak was one of the biggest public health 
operations mounted in Scotland in recent years, involving extensive interagency 
cooperation within Scotland and with a number of key organisations outside 
Scotland, notably the Public Health Laboratory Service in England and Wales and 
the Centers for Disease Control and Prevention, At lanta, USA. 

7.3 The way in wh ich the outbreak was managed was widely seen as successful 
both in terms of identifying the likely cause of the outbreak and in implementing 
measures to limit its impact. It showed the value of close working relationships 
between the clinician and the microbiologist and rapid communication between the 
microbiologist and the public health department. A properly resourced public health 
department is essential to co-ordinate the activities of a wide range of key individuals 
and agencies . The importance of being able to link effectively with other Health 
Boards and with public health agencies in other countries was demonstrated. In this 
respect the Scottish Centre for Infection and Environmen tal Health (SCIEH) played a 
key role. 

7.4 The episode has highlighted a source of potentially serious infection risk of 
drug injecting ie contaminated street drugs , that until now has received little attention; 
and a type of infection ie Clostridium novyi that has never previously been associated 
with drug injecting . It also highlighted the extreme vulnerability to this type of infection 
of those who inject into muscle, either by design or inadvertently . We cannot know 
whether this will prove to be a unique event or will be followed by other similar ones. 
On balance, it appears likely that such events will be rare, will occur in different 
locations and will involve different organisms , depending on the exact nature of the 
contamination . The outbreak nevertheless demonstrates the importance of 
maintaining a high level of alertness at the bedside and in the laboratory regarding 
the possibility of unusual infections among drug injectors and the importance of 
recording and communicating such information to a central surveillance centre . For, 
as in this case, it is often only when data about cases occurring in different places 
are brought together that a pattern may emerge . That this was done in Glasgow was 
crucial to the early identification of the outbreak . It should be a matter of routine in all 
areas. We therefore recommend : 

R1 Where there is the possibility of serious or unusual infection in a drug 
injector, the responsible clinician should always inform the appropriate 

2 1 



consultant clinical microbiologist that the patient is a drug injector and discuss 
with the clinical microbiologist what specimens should be taken. 

R2 In the event of the death of a known drug injector where the cause of 
death is uncertain but infection is suspected, the forensic pathologist should 
be urgently informed of this possibility by the attending physician, or the 
procurator fiscal where appropriate , and should in turn discuss with the 
clinical microbiologist (and the clinician as necessary) what might be the 
appropriate microbiological investigations and ensure that the necessary 
specimens are taken promptly and appropriately. 

R3 Information about any unusual type or pattern of infection in a drug 
injector should always be commun icated prompt ly by the laboratory to the 
local public health consultant with responsibility for commun icable disease 
control who in turn should communicat e this to the Scott ish Centre for 
Infection and Environmental Health or the equival ent surveillance centre in 
other countries. 

7.5 The routine anaerobic culture methods used by the hospital microbiological 
laboratories were sufficient to grow Clostridium novyi from some but by no means all 
the patients in Scotland and very few of the similar cases in Dublin or England. 
Consequently, we recommend: 

R4 All t issue samples from living or post-mortem cases involv ing severe 
soft tissue infection in drug injectors should be subj ect to prolonged enr iched 
anaerobic culture with heat shock. 

7.6 Samples were often inevitably heavily contaminated with numerous different 
faecal and skin organisms, and it was not initially possible to identify fully every 
different bacterial type that had been grown from every specimen or to assess its 
significance. Furthermore, as C novyi is not normally associated with human 
infection, its full identification is beyond the scope of a hospital microbiological 
laboratory and requires procedures only available in a reference laboratory. Formal 
identification of C novyi was ultimately carried out by the PHLS Anaerobic Reference 
laboratory and CDC Atlanta on specimens from a total of 13 people in Scotland. 
Even when it was first formally identified by CDC Atlanta in tissue from one patient, 
its significance was unclear. It was only once the identical organism was found to be 
present in both pre-mortem and post-mortem specimens from a growing number of 
patients that its significance became apparent. 

7.7 As yet this is the only known example of C novyi infection among drug 
injectors . There may be more to come but it could prove to be unique. However, 
street drugs could become contaminated with a host of other micro-organisms and 
drug injecting provides opportunities for many other types of infection . Consequently, 
what is required for the future is a high level of alertness by clinicians and 
microbiologists combined with a high level of expertise in the laboratory . Our 
experience emphasises the importance of good standard microbiological practice at 
the local level, backed up by a system of reference laboratories able to identify and 
characterise unknown or unusual pathogens when required. We therefore 
recommend: 

R5 All necessary steps should be taken to ensure that the current system of 
local hospital microbiological laboratories, backed up by national reference 
laboratories, is maintained with levels of staffing and other resources sufficient 

22 



to ensure they have the capacity to respond appropriately to outbreaks such 
as this. 

7.8 This outbreak has highlighted a type of infection among drug injectors that 
has hitherto been given little attention - soft tissue infection at or around the injecting 
site. In the course of our invest igation it has become apparent that such infections 
are relatively common and can have serious consequences although rarely as 
devastating as in this episode . It has also underlined the vulnerability to this type of 
infection of those who injec t into muscle. In order to improve our understanding of 
the epidemiology and microbio logy of soft tissue infections among injectors and to 
help provide a better basis for preventing and treating them, we recommend: 

R6 A properly resourced prospective research study should be undertaken 
to ascertain the underlying incidence and nature of soft tissue infection among 
drug injectors. 

7.9 During the course of the outbreak, the OMT understood that its policy for 
conveying information to drug injectors through services for drug misusers and 
through the media was as effective as was possible in the circumstances. However, 
subsequent dialogue with representatives of front-line services for drug misusers and 
the single homeless has indicated that more might have been done to provide 
information in a form suitable for direct communication with drug injectors; and to 
ensure that the appropriate services have a clear and direct two-way link with the 
OMT. It is also recognised that many drug injectors do not access services and are 
cut off from formal communication channels. We therefore recommend: 

R7 Drug Action Teams should review arrangements for communicating 
information to those at risk and relevant services in the event of any future 
outbreak involving drug misusers. 

7 .10 A formal complaint was made about the way in which one patient who died 
had been attended to at an Accident and Emergency Department and this was 
addressed by the hospital concerned and by the Director of Public Health. The OMT 
did not hear of any other specific complaints regarding the response by A& E staff to 
patients involved in the outbreak. However, the OMT was aware of anecdotal reports 
that some drug users were reluctant to attend A & E Departments because of fears 
they might be badly treated. The OMT sought to counter this by encouraging drug 
injectors with symptoms to attend A & E and by urging A & E staff to give a high 
priority to patients with the typical features of the illness. During the outbreak, the 
OMT was not in a position to assess whether there were any grounds for such fears. 

7 .11 During the management of the outbreak, interviews with cases did not 
indicate specific problems with the way in which the patients' drug dependence and 
in particular the alleviation of withdrawal symptoms was being handled. However, 
dialogue with front-line services suggests it is widely perceived that some hospital 
wards do not provide adequate treatment of withdrawal symptoms. This can 
potentially compromise patient care and lead to disruption of the ward environment. 
Clinical protocols are in existence for ensuring that drug dependence is properly 
managed in the ward setting. We therefore recommend: 

RS Health Boards should review arrangements for receiving and managing 
drug misusers in accident and emergency departments and acute hospital 
wards. This should focus on issues such as staff training , staffing levels and 
protocols for the management of drug dependence in the hospital setting. 
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7.12 Because of the illicit nature of street heroin trade, it was not possible to 
intervene to remove the apparent source of the outbreak. It is entirely possible that a 
similar situation could occur in the future. The outbreak has highlighted the extreme 
vulnerability of street heroin injectors and underlines the importance of effective 
prevent ion and treatment measures . Consequently, we recommend: 

R9 Drug Action Teams should ensure there are sustained efforts to make 
drug users aware of the dangers of injecting drugs and the importance of 
seeking urgent medical advice if severe inflammation appears at or near an 
injection site. 

7 .13 As a result of this outbreak, there have been understandable calls for the 
routine microbiological testing of illicit heroin. However, we have concluded that the 
practical difficulties are so great that it is unlikely this would be feasible or helpful in 
preventing infection. Strenuous efforts were made during the investigation to obtain 
and culture samples of heroin. We found that numerous different batches of heroin 
were in circulation in Glasgow both simultaneously and consecutively . Often people 
who became ill had already used up the batch that probably caused the infection and 
had started another . We were thus rarely confident that we had samples from the 
contaminated batch. Although it seems certain that a large amount of contaminated 
heroin was present in the Glasgow area, in only one case were we able to isolate the 
same organism from the heroin and the patient (Bacillus cereus). 

7 .14 Routine microbiological testing of heroin could also create legal difficulties as 
samples would often be Crown productions relating to potential charges for 
possession or supply . There would thus be special requirements for transporting the 
samples to appropriate testing laboratories and maintaining their integrity as 
productions, potentially causing additional delay and expense. The culture of bacteria 
takes time and therefore results would usually not be available for several days. If a 
batch was found to be contaminated, there is currently no way of knowing how much 
of the heroin on the streets was involved and whom to warn , and no means of 
removing the heroin from circulation. On the other hand, because many different 
batches of heroin are in circulation, if one sample was found to be free of bacteria, it 
could not be assumed that all other batches in use were uncontaminated. Our 
experience also suggests that few drug injectors can act on advice to stop injecting 
drugs, even when the risks are high. Consequent ly and given the apparent rarity of 
such outbreaks, we do not think that microbiological testing of heroin would be of 
value in preventing infection. More infections are likely to be prevented if we 
concentrate on advising injectors about how to avoid sharing injecting equipment and 
inject hygienically. 

7 .15 A better understanding of the extent of microbiological contamination of illicit 
heroin might be provided by testing seizures at various points in the supply chain 
from source country to street level. However, a proper consideration of the feasibility 
of such an undertaking is outwith the scope of this report. 

7.16 A key feature of the outbreak was the intense media interest it generated. 
The OMT's policy of having a single spokesman, issuing regular and consistent news 
releases and being available for comment appeared to work well. We recommend: 

R10 In future similar outbreaks there should be proactive, consistent and 
open communication with the media through a single spokes person. 

24 



7.17 OMT members had no experience in setting up a website and no suitable 
existing website structure was already available. This led to significant delays in 
establishing our site. There were further delays before Internet search engines could 
incorporate information enabling users to locate the site rapidly. Despite this, once 
established, the site quickly demonstrated its worth by being heavily used both from 
within the UK and internationally. We therefore recommend: 

R11 In future similar outbreaks, the coordinating health board or the Scottish 
Centre for Infection and Environmental Health should where possible use a 
pre-existing generic outbreak website to disseminate information, ensuring 
that its web address is widely publicised and accessible to commonly used 
search engines. 

7.18 This outbreak occurred simultaneously in three countries. The nature of the 
outbreak and the action taken in each area was different. Much can be learned by 
sharing this experience and disseminating the find ings. We therefore recommend: 

R12 An international meeting should be convened to consider what has 
been learned from the outbreak and determine what can be done to prevent or 
minimise the impact of future similar outbreaks. 
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Appendix 1 

Outbreak management team members 
(attending at least two meeting s) 

Dr Laurence Gruer Consultant in Public Health Medicine, GGHB 
(Chairman) 

Dr Syed Ahmed Consultant in Public Health Medicine , GGHB 

Dr Chris McGuigan Specialist Registrar in Public Health Medicine, GGHB 

Dr Gillian Penrice Specialist Registrar in Publ ic Health Medic ine, GGHB 

Ms Elaine McKean Press Officer, GGHB 

Mrs Kay Roberts Area Pharmacy Specia list - Drug Misuse, Greater 
Glasgow Primary Care Trust 

Professor David Goldberg Deputy Director, SCIEH 

Dr Avr il Taylor Head of Research, SCIEH 

Dr Roberta Andra ghetti Visiting epidemiologist , SCIEH 

Mr Andrew Horne Director, Glasgow Drug Crisis Centre 

Dr Dermot Kennedy Consultant physician, Gartnavel Genera l Hospital 

Dr Jai Lingappa Epidemic Investigation Officer, CDC, Atlanta, USA 

Dr John Hood Consultant Microbiologis t, Glasgow Royal Infirmary 

Dr Penelope Redding Consultant Microbiologis t, Victoria Infirmary 

Dr Giles Edwards Consultant Microbiologist , Stobhill Hospital 

Dr Stephanie Dancer Consultant Microbiologist , Vale of Leven Hospital 

Dr Marjorie Black Forensic Pathologist, University of Glasgow 

Dr Jeannette Macfa rlane Forensic Pathologist , University of Glasgow 

Dr David Cromie Consultant in Public Health Medicine, Lanarkshire HB 

Dr Helen Howie Specialist Registrar in Public Health Medicine, Grampian 
Health Board 

Mrs Sheena Waldron Procurator Fiscal, Deaths Unit , Glasgow 

Mr William Duffy Procurator Fiscal , Death Unit, Glasgow 

Det Supt StephenHeath Strathclyde Police 

lnsp Allistair Wallbanks Strathclyde Police 
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Appendix 2 

Data collection sheet 

CLINICAL DATA - DRUG ADDICTS NO: 

HOSPITAL : WARD : 

RECORDING DATE: / / ----

Name: GP: 

Date of birth : _ /_ /_ 

Address : 

Postcode: 

Address: 

IOU : Y/N Heroin: Y/N Other : 

Presenting symptoms/signs: 

Swe lling? Y/N 

SIZE OF SWELLING : 

Redness? 

lnduration ? 

Abscess? 

Site 

Cellulitis 

Y/N 

Y/N 

Y/N 

Y/N 

Necros is Y/N 

System ical ly 
unwe ll 

Septicaemia : 

wee 

Y/N 

Y/N 

Site: 

Painful? Y/N 

Orange skin appear ance? Y/N 

Severe Y/N 

Oedema Y/N 

Pyrexial Y/N 

Creatine Kinase : 

Method(s) of injection - describe: 

Is he/she a "popper"? 

Is he/she an IV injector? 

No/Yes 

If yes 
No/Yes 
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If yes, 

Were they always successful Y/N 

Or did they fail ('blew ')? Y/N 

Site(s) of Injection , describe: 

Date of last injection into infected site : I I 

I I Date of adm ission/presentation : ------ time : 

Treatment: Surgery Y/N 

Procedure: 

Antibiotics : IV/Oral 

1. 
2. 
3. 

Date of surgery : _/_/_ 

Date of commencement : I I 
Time: 

----

Swabs : Y/N Blood culture: Y/N 
Date/Time : 

Results to be faxed : Y/N 

Resuscitat ion : Y/N 

Clinical State : 

Full drug history : 

Orug(s) used : 

Colour (precise) and consistency/appearance of heroin: 

Where from?: 

Acid (?citric) Used: 

Where from ?: 

Any recent (past month or so) change in drug 
colour/consistenc y/quality/type /method of injec tion?: 

Does the patient kno w any recent deaths or serio us abscesses ? : 
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Appendix 3 

Agencies sent information about the outbreak 
and examples of information updates 

Agency 

Principal Officer (Addictions) for all Social Work Addiction projects 

Glasgow Drug Crisis Centre 

Base 75 

Arran Centre 

Red Tower 

Aberlour Trust 

Phoenix House 

Counselling Clinic at Brownlee Centre 

Women's Reproductive Health Service 

Glasgow Drug Problem Service 

Drug & Alcohol Directorate, Primary Care Trust 

Hamish Allan Centre for all Glasgow City Hostels 

City Mission 

Lodging House Mission 

Salvation Army Divisional HQ for all units 

Simon Community 

Simon Community Street Team 

Talbot Association 

Ways ide Centre 

YMCA 

Needle exchange pharmacies 

Glasgow Council for the Single Homeless 

Scottish Prison Service 
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Appendix 3 

URGENT 
Serious unexplained illness among drug injectors 

Over the past two weeks, at least 19 drug injectors have been admitted to hospital in Glasgow 

with a similar serious illness. 8 have already died and at least another 3 are seriously ill in 

hospital. Most come from the Govanhill area, but six recent cases live in the north of the city. 

Fourteen of the cases are female . 

It appears that most of the pat ients had either been muscle-popping or had missed the vein. 

Most first deve loped an abscess or inflammation at an inject ion site. Within a few days their 

cond ition worsened, lead ing to severe illness and collapse . The pat ients who died did so 

desp ite intensive treat ment. At present, the exact cause of these illnesses is unknown. 

There is no evidence of any physica l contact or sharing of inject ing equip ment between any of 

the patients . The most likely exp lanation is that the heroin or the diluent they have injected 

comes from a batch contami nated with infective or other toxic materia l. The police and pub lic 

health staff are urgently seeking to obtain samples for test ing. 

We would advise all services in contact with drug users in Glasgow urgently to refer to 

hospital any drug injector presenting with a serious abscess or severe tissue 

inflammation. Drug injectors should be urged to avoid muscle-popping or other 

injecting outside the vein if at all possible . 

Further information w ill be issued if and when available . 

Dr Laurence Gruer and Dr Syed Ahmed 
Consultants in Publ ic Health Medicine 
Greater Glasgow Health Board 
1 oth May 2000 
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Appendix 3 

URGENT 
Serious unexplained illness among drug injectors in Glasgow 

Update 15th May 2000 

Over the past two weeks , 20 drug injectors have been admitted to hospital in 

Glasgow with a similar serious illness. 9 have died but the remaining 11 are 

recovering in hospital or have been discharged . Most cases come from the Govanhill 

or Possil/Sighthill areas, fifteen of the cases and eight of those who died are female . 

All the patients appear either to have injected into muscle or had missed the vein and 

injected into the surround ing tissues . Most first developed an abscess or 

inflammat ion at an injection site. This gradual ly became much more extensive and 

severe than is usual for an injecting site abscess. The patients who died had then 

rapidly become critically ill and were admitted to hospital but did not respond to 

intensive treatment. 

No sing le cause for the illnesses has been isolated. There is no evidence of any 

physical contact or sharing of injecting equipment between any of the patients . A 

variety of different bacteria have been isolated from samples of tissue and blood 

taken from patients. These are all bacteria wh ich can normally be found on the skin. 

The most likely explanation is that there has been a toxic contaminant of the heroin 

which, when mixed with citr ic acid results in damage to muscle or other tissue. This 

may then allow otherwise harmless bacteria to cause serious infection. As different 

brands and sources of citric acid have been used by those who have become ill, it is 

now difficult to implicate the citric acid. Further tests on blood, t issue and heroin 

samples are being urgently tested. 

We continue to advise all services in contact with drug users in Glasgow 

urgently to refer to hospital any drug injector presenting with a serious 

abscess or severe tissue inflammation. Drug injectors should be urged to 

avoid muscle-popping or other injecting outside the vein if at all possible. 

Further information will be issued if and when available . 

Dr Laurence Gruer and Dr Syed Ahmed 

Consultants in Public Health Medicine 

Greater Glasgow Health Board 

15th May 2000 
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Appendix 3 

URGENT 
Outbreak of serious illness among drug injectors in Glasgow 

UPDATE 18th May 2000 

The number of drug injectors admitted to hospital in Glasgow with a similar serious 

illness over the past three weeks now stands at 25. Eleven have died, two remain 

seriously ill and the rest are recovering in hospital or have been discharged . 

Seventeen of the cases and eight of those who have died are female. Most, if not all 

of these cases came from the Govan hill or Possil/Sighth ill areas or can be linked with 

these areas through their source of heroin . 

All the patients appear to have either injected into muscle or missed the vein and 

injected into the surround ing tissue. Most f irst deve loped an abscess or inflammation 

at an injection site. This gradually became much more extensive and severe than is 

usual for an injecting site abscess. The patients who died had then rapidly become 

critically ill and were admitted to hospital but did not respond to intensive treatment. 

No single cause for the illnesses has been isolated . Media coverage on 17th May 

has focused on the possibility that the cases may have been suffering from the 

rare infection, anthrax. This follows a report from Norway that a drug injector with a 

similar illness to the Glasgow cases died in April as a result of anthrax. Given this 

information, we sent blood samples from seven patients to a spec ialist laboratory in 

England . Two of these samples gave a very weak positive reaction to anthrax. 

Since then, we have performed further extensive tests on blood and tissue samples 

from all the cases in Glasgow in an attempt to culture the organism or detect it in 

tissue samples. 

All these tests have proved entirely negative for anthrax infection. 

In the absence of any other positive results for anthrax, it is extremely unlikely that 

the Glasgow cases are due to anthrax infection. Further tests are being carried out 

and if the position should change , we will inform you as soon as possible . 
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Appendix 3 

URGENT 
UPDATE FOR SERVICES 

30 TH MAY 2000 

SEVERE UNEXPLAINED ILLNESS AMONG DRUG INJECTORS 
IN GLASGOW AND DUBLIN: A COMMON CAUSE 15 LIKELY 

A male drug injector died in Glasgow on May 26 follow ing an illness meeting the case 
definition of the drug injector outbreak. This brings the number of reported cases to 
26 including 12 fatalities. 

Public health officials from Glasgow held a telephone conference this weekend with 
their counterparts in Dublin where a total of 14 similar cases including seven fatalities 
have recently occurred. Having exchanged detailed information about all the cases, 
they concluded that the similarities are such that it is likely the two outbreaks have 
the same cause. 

There is ongoing close collaboration between the public health authorities in Glasgow 
and Dublin. In order to maximise the chances of pinpointing the cause, both Glasgow 
and Dublin have invited the Centers for Disease Control and Prevention in Atlanta to 
assist in the investigations. The CDC is the world's leading centre for the 
investigation of unexplained outbreaks of illness. Specimens of tissue have been 
sent to Atlanta and two CDC investigators have flown to Glasgow and Dublin to help 
the local teams. 

Much of the evidence points towards the Glasgow cases being caused by a 
contaminant of some of the heroin recently available in certain parts of the city. From 
the information received from Dublin, the pattern of cases there seems almost 
identical. We are very hopeful that by working closely with our Irish colleagues and 
the CDC we will be able to establish the cause of these outbreaks . 

Public health officials in the Eastern Regional Health Authority in Ireland agreed that 
the same phenomenon seems to be happening in both cities and they value the 
collaboration with our investigation in Scotland. The whole episode highlights the 
importance of international networking in general and the European Communicable 
Disease Early Warning System in particular. 

Advice to injectors 
In both cities drug injectors who develop serious inflammation at an injecting 
site have been advised to seek medical attention urgently. Injectors should use 
the minimum of citric acid to dissolve their heroin and avoid injecting into 
muscle if at all possible. It is much safer to smoke heroin than inject it. 

There has been no evidence from either Glasgow or Dublin that this condition 
is spread from person-to-person. 

BACKGROUND 
Glasgow 
On 9 May, Greater Glasgow Health Board reported that there were a growing 
number of cases of unusual severe illness among drug injectors in Glasgow. A total 
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of 26 cases have now been recorded of which twelve have been fatal. Seventeen 
have been women including eight of the dead. Many of the cases have been resident 
in two areas of the city or have had connections with these areas. All the cases 
appear to have followed deliberately injecting into muscle or accidentally into other 
tissues after missing a vein. Patients have developed severe inflammation around 
the site of injection. In the most serious cases, this has then been followed, usually 
after several days, by the development of shock, collapse and death despite 
intensive treatment. Several similar cases in other parts of Scotland are being 
followed up. Some have definite connections with Glasgow. 

Dublin 
On 24 May, Ireland's Eastern Regional Health Authority announced that a number of 
cases similar to those in Glasgow had recently occurred in Dublin, mainly in the 
south west of the city. By May 26, 14 cases meeting the Glasgow case definition had 
been identified of whom seven had died. Only three of the cases and one of the 
dead were women. 

Focus on the heroin 
A key factor linking the cases seems to be their supply of heroin. There have been 
reports that various types of heroin have been available in the affected areas of 
Glasgow during the period when cases have developed . Many injectors in these 
areas have said that recently they have had to use much more acid than usual to 
dissolve their heroin before it can be injected. Both these observations are being 
carefully followed-up . Samples of heroin have been obtained from the affected areas 
and subjected to extensive test ing for the presence of microbiological or chemical 
contaminants. 

Focus on the cause of the illness 
The symptoms and signs of the illness are best explained by an infection that starts 
in the muscle or other tissue into which heroin has been injected. Heroin is first 
dissolved with acid (usually citric acid) before it is injected. This acid mixture may well 
damage the tissue into which it is injected, creating conditions suitable for certain 
types of infection to develop. In those who become seriously ill, it appears likely that 
the infection produces a toxin that enters the circulation and damages vital organs 
including the heart. A variety of different bacteria normally found on the skin have 
been isolated from the tissue or blood of several patients but these do not fully 
explain the striking similarities of the serious cases. Laboratories in the UK, Ireland 
and the United States are carrying out further investigations using state-of-the-art 
techniques in the search for unusual micro-organisms and toxins. 

International teamwork 
A wide range of agencies spanning three countries, are now involved in the 
investigation . In Glasgow, the work is co-ordinated by Greater Glasgow Health 
Board, with the assistance of the Scottish Centre for Infection and Environmental 
Health, the Department of Forensic Medicine and Science at Glasgow University , 
microbiology laboratories in Glasgow Royal Infirmary, the Victoria Infirmary and 

Stobhill General Hospital, Strathclyde Police and the Glasgow Drug Crisis Centre. 
The Communicable Diseases Surveillance Centre (CDSC), Colindale , the Centre for 
Applied Microbiology and Research, Parton Down (CAMR), Guy's Hospital, London 
and other laboratories have been analysing samples for microbiological and chemical 
agents. 
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In Dublin, the work is being co-ordinated by public health staff at the Eastern 
Regional Health Authority with the assistance of the National Disease Surveillance 
Centre and the clinicians, microbiologists and pathologists involved in the care of the 
affected patients. 

On May 19, a description of the Glasgow cases was issued on the European 
Infection Warning System requesting health authorities throughout Europe to actively 
seek similar cases in their own area. It was in response to this alert that the Dublin 
cases came to light. Confirmed cases have not been reported from other countries. 

The Centers for Disease Control and Prevention (CDC) in Atlanta was first contacted 
on May 19. A telephone conference between Glasgow and Atlanta was held on May 
22. A CDC investigator arrived in Glasgow on May 25 and samples were sent from 
Glasgow to Atlanta on May 26. Following discussions between Glasgow, Dublin and 
Atlanta that day, a second CDC investigator arrived in Dublin on May 27. 

Dr Laurence Gruer and Dr Syed Ahmed 
Consultants in Public Health Medicine 
Greater Glasgow Health Board 
30th May 2000 

35 



Appendix 3 

From Monday, 19th June we expect to have available , specially designed posters for 
display and cards for handing out to drug injectors to alert them how to avoid the 
infection and recognise it in the early stages, and where to go to get treatment. 

Arrangements are in place to distribute these. 

Likely cause of injector outbreak in Glasgow identified 
15th June 2000 

Greater Glasgow Health Board today announced that bacteria of the C/ostridium 
family have now been isolated by laboratories in Glasgow from nine drug injectors 
with serious infection. It has received confirmation from the Public Health Laboratory 
Service (PHLS) Anaerobic Reference Laboratory in Cardiff that two of these have 
been identified as Clostridium novyi type A. The Centers for Disease Control in 
Atlanta have identified the same bacterium from a third patient's tissue sent from 
Glasgow . The remaining six isolates also appear to be Clostridium novyi type A but 
await final identification . The PHLS have confirmed that the stra in they have isolated 
is a toxin producer. 

Dr Laurence Gruer , consultant in public health medicine with Greater Glasgow Health 
Board said, "While C/ostridium novyi has not been isolated from all the patients in 
Glasgow and other bacteria may be involved in some of the cases , we think it is very 
likely to be the main cause of the illness in most of the people affected in this 
outbreak." 

Professor Brian Duerden, Medical Director of the PHLS and Director of the 
Anaerobe Reference Laboratory said "Clostridium novyi is well known as a cause of 
severe infection in domestic animals but rarely does so in humans. It is commonly 
found in soil and may be present in animal faeces . As far as we know, this is the first 
time this bacterium has ever caused an outbreak of infection in drug injectors ." 

Dr Jai Lingappa, Epidemic Investigation Officer at the Centers for Disease Contro l in 
Atlanta said, " A lot more work still needs to be done to clarify how exactly the 
Clostridium novyi is contributing to the illness. We are looking forward to the results 
of culturing the heroin under a variety of conditions to see if we can isolate the 
Clostridia and other bacteria. We also want to learn more about why these people 
became sick and others didn't." 

We are as yet unable to say whether or not the same bacterium is involved in the 
cases in Dublin or England. 

Background 
It is now six weeks since the first cases of an unusual and often fatal infection among 
drug injectors were recognised by Dr Penelope Redding, a consultant microbiologist 
in the Victoria Infirmary in Glasgow. Her observation sparked off one of the most 
intensive public health investigations of recent years, involving dozens of clinicians, 
microbiologists, pathologists and public health staff in Scotland, working in close 
cooperation with the police and services for drug misusers. 
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The pattern of the cases pointed to the cause of the infection being found in the 
heroin that was being injected. Most of the features of the illness were strongly 
suggestive of an infection by bacteria in the muscle or other tissues into which the 
heroin had been injected. The bacteria then seemed to produce a powerful toxin 
which entered the circulation, leading to damage to vital organs and, in many tragic 
cases, death . Although infections are all too common in drug injectors, this illness 
was clearly something very different. In particular , the very high white cell count 
found in the blood of all the seriously ill patients in Glasgow was extremely unusual. 

A large number of different bacteria were isolated from the tissue or blood of some 
patients. Most were types that are normally found on the skin or in the bowel. Whilst 
some of these can cause severe infection in certain circumstances , none was found 
in more than a small proportion of patients. After two weeks , we decided to seek the 
assistance of the Centers of Disease Control in Atlanta, the world leaders in 
investigating unexplained infection. They have been of enormous help to us. During 
the third week, a number of apparently identical cases were reported in Dublin and 
since then more have come to light in the Manchester area. This further strengthened 
the impression that contaminated heroin from a common source was involved . 

Some of the bacteria isolated from a few of the patients in Glasgow belonged to a 
family called the Clostridia. These are "anaerobic" bacteria - that is, they only grow in 
the absence of oxygen . Some Clostridia can not only cause severe infection in 
damaged tissue but can also produce very powerful toxins. They can also exist for 
years in dust or soil as dormant spores, only becoming activated when the conditions 
are right. Following discussion with experts on anaerob ic bacteria in the UK and 
Atlanta on May 30, strains of Clostridia isolated from patients in Glasgow were sent 
for further identification to a specialist reference laboratory in Cardiff and tissue and 
blood samples sent to laborator ies in Atlanta . After many days of painstaking work on 
both sides of the Atlantic, the breakthrough announced today was made. 

Update on cases in Scotland 
The number of cases in Glasgow continues to rise. Since the last update on 8 June, 
a further four cases have been reported of whom one has died. This brings the total 
number of case to 38 of whom 17 have died. 
A new case has been reported in Argyll and Clyde. This brings the number of cases 
in the rest of Scotland to five of whom three have died. 

Implications for treatment 
Clostridium novyi is sensitive to a number of commonly used antibiotics. However, 
once released into the circulation , antibiotics do not affect the toxin it produces. It is 
therefore vital that treatment with antibiotics is begun as early as possible . 
Surgical removal of the infected tissue at the injection site is also very 
important. Drug injectors who develop swelling, pain and redness where they have 
injected are strongly advised to go to an accident and emergency departmen t for 
medical attention as soon as possible. All general- practitioners and clinical staff in 
hospitals in Glasgow have been alerted. 

Implications for prevention 
It is not known which heroin has been contaminated and how much of it has still to be 
used. Heroin users are therefore strongly advised to avoid injecting heroin if at all 
possible. Smoking heroin is much safer than injecting. Heroin users who continue to 
inject should avoid injecting into muscle or other tissue outside the vein if at all 
possible. When preparing heroin for injecting, they should use the minimum amount 
of citric acid to dissolve it. 
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Copy of leaflet/poster 
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Appendix 5 

News releases 
May 9, 2000 

Serious unexplained illness among drug injectors in the south side of Glasgow 

Public Health specialists from Greater Glasgow Health Board have today alerted 

hospitals , GPs and services for drug users to an outbreak of severe unexplained 

illness among drug injectors mainly living in the south side of Glasgow. 

Over the past two weeks, at least 13 drug injectors have been admitted to hospital 

with similar illnesses. In most cases, the illness started as an abscess or 

inflammation at the point of injection. Over several days this became more 

widespread and despite intensive treatment, 6 patients have died and at least 3 

remain seriously ill. At present, the exact cause of the illness has not been identified 

and intensive tests are continuing. 

Dr Laurence Gruer, Consultant in Public Health Medicine said, "Most of the cases so 

far have occurred in the Govanhill area of the south side of Glasgow . There has 

been no known recent physical contact between the cases. We have not yet 

pinpointed the cause of the illness but urgent investigations are continuing. Most of 

the patients appear to have been injecting into their muscles or have accidentally 

missed the vein. The most likely explanation is that they have injected heroin or a 

substance used to dissolve it which has been contaminated with infective or toxic 

material." 

The Health Board advises all drug injectors in Glasgow with a serious abscess or 

other severe inflammation where they have been injecting to seek medical attention 

without delay. All drug injectors are strongly advised to avoid injecting into their 

muscles if at all possible. GPs, accident and emergency departments and services 

for drug users throughout the city have been informed of the situation. 

For further information contact Elaine McKean, Press Officer, Greater Glasgow 
Health Board: 0141 201 4429 
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Appendix 5 

News releases 

GLASGOW INJECTOR ILLNESS OUTBREAK 
UPDATE 19TH MAY 2000 

The current total of cases stands at 25, of whom 11 have died. Two remain seriously 

ill and the rest are recovering in hospital or have been discharged. Seventeen of the 

cases and eight of those who have died are women. All the cases appear to have 

been inject ing into muscle or missed the vein and injected into tissues . Two similar 

cases in Lanarksh ire and two in Stirling are being investigated . All report obtaining 

their heroin from sources in Glasgow. A similar case from Grampian was reported 

last week . 

Further tests have failed to provide any new evidence of anthrax 

infection in Glasgow injectors. Anthrax thus remains an extremely unlikely 

explanation for the recent outbreak of illness. Tests on a large number of samples 

of the citric acid used to dissolve heroin for injecting have not shown anything 

unusual. Intensive efforts to better clarify the cause of the outbreak continue, with 

further tests on samples of blood tissue and heroin being carried out by specialist 

laboratories. 

Dr Laurence Gruer, consultant in public health medicine said: 

""It is quite possible that no single cause for the illnesses will be 

identified. Many injectors in the affected areas of Glasgow have said that their recent 

supply of heroin has required unusua lly large amounts of citric acid to be added 

before it can be dissolved for injecting . A variety of different bacteria normally found 

on the skin have been isolated from tissue or blood from several patients . It is likely 

that injection of the unusually strong heroin and acid mixture can cause severe 

damage to muscle or other tissue. This may then create the conditions for otherwise 

harmless bacteria present in the heroin or carried on the needle from the skin to 

cause serious infection." 

"We continue to advise all drug injectors who develop a serious abscess or 

inflammation at the injecting site to seek medical attention urgently. Injectors should 

use the minimum of citric acid needed to dissolve their heroin and avoid injecting into 

muscle if at all possible. It is much safer to smoke heroin than inject it." 

For further information please contact Elaine McKean on 0141 201 4429. 
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News releases 

Severe unexplained illness among drug injectors 
in Scotland & Ireland 

Update 2nd June 2000 

Since the last update on 30th May, a further five cases of illness meeting the outbreak 

definition have occurred among injectors resident in Greater Glasgow. Four are in a 

stable condition in hospita l but one has died. A previously reported case has also 

died. This brings the total of confirmed cases in Greater Glasgow to 31 with 14 

fata lities. 

A single case is seriously ill in a Lanarkshire Hospital. 

There have been no further cases in Grampian where two fatal cases have been 

previously reported. 

A further fatal case has brought the total in Dublin to 15 cases with eight fatalities . 

The total number of cases in Scotland and Ireland combined is thus 49 with 24 

fatalities. 

A telephone conference was held on 30th May bringing together microbiologists from 

Scotland, England, Ireland and the United States. They discussed the likely causes, 

with the focus on bacteria called anaerobes which only grow in the absence of 

oxygen . Such bacteria , if present in the heroin , could readily cause infection in the 

area of muscle or other tissue damaged by contact with the acid and heroin mixture. 

They can, however , be very difficult to isolate. Following the conference, procedures 

were agreed for collecting , preparing and transporting specimens to specialist 

laboratories in the UK and the United States using methods that should maximise the 

chances of successfully isolating even the most difficult to grow bacteria . 
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Dr Laurence Gruer, Consultant in Public Health Medicine with Greater Glasgow 

Health Board said, "It is disappointing that new cases continue to occur. However, we 

are optimistic that with the help of experts in the UK and Atlanta, we will pin-point the 

cause of this terrible condition. What we need now is painstaking work of the highest 

possible standard . Whilst a rapid breakthrough is possible, previous investigations 

have shown that it can take a long time." 

Advice to injectors 

Drug injectors who develop serious inflammation at an injecting site are advised to 

seek medical attention urgently. They should use the minimum of citric acid to 

dissolve their heroin and avoid injecting into muscle if at all possible. It is much safer 

to smoke heroin than inject it. 
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News releases 

15th June 2000 

Likely cause of injector outbreak in Glasgow identified 

Greater Glasgow Health Board today announced that bacteria of the Clostridium 

family have now been isolated by laboratories in Glasgow from nine drug injectors 

with serious infection. It has received confirmation from the Public Health Laboratory 

Service (PHLS) Anaerobic Reference Laboratory in Cardiff that two of these have 

been identified as Clostridium novyi type A. The Centers for Disease Control in 

Atlanta have identified the same bacterium from a third patient's tissue sent from 

Glasgow . The remaining six isolates also appear to be Clostridium novyi type A but 

await final identification . The PHLS have confirmed that the strain they have isolated 

is a toxin producer. 

Dr Laurence Gruer, consultant in public health medicine with Greater Glasgow Health 

Board said, "While C/ostridium novyi has not been isolated from all the patients in 

Glasgow and other bacteria may be involved in some of the cases, we think it is very 

likely to be the main cause of the illness in most of the people affected in this 

outbreak . " 

Professor Brian Duerden, Medical Director of the PHLS and Director of the 

Anaerobe Reference Laboratory said "Clostridium novyi is well known as a cause of 

severe infection in domestic animals but rarely does so in humans . It is commonly 

found in soil and may be present in animal faeces. As far as we know, this is the first 

time this bacterium has ever caused an outbreak of infection in drug injectors." 

Dr Jai Lingappa, Epidemic Investigation Officer at the Centers for Disease Control in 

Atlanta said, " A lot more work still needs to be done to clarify how exactly the 

Clostridium novyi is contribut ing to the illness . We are looking forward to the results 

of culturing the heroin under a variety of conditions to see if we can isolate the 

Clostrid ia and other bacteria . We also want to learn more about why these people 

became sick and others didn't." 
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We are as yet unable to say whether or not the same bacterium is involved in the 

cases in Dublin or England. 

Background 

It is now six weeks since the first cases of an unusual and often fatal infection among 

drug injectors were recognised by Dr Penelope Redding, a consultant microbiologist 

in the Victoria Infirmary in Glasgow. Her observat ion sparked off one of the most 

intensive public health investigations of recent years, involving dozens of clinicians, 

microb iologists, pathologists and public health staff in Scotland, working in close 

cooperation with the police and services for drug misusers. 

The pattern of the cases pointed to the cause of the infection being found in the 

heroin that was being injected. Most of the features of the illness were strongly 

suggestive of an infection by bacteria in the muscle or other tissues into which the 

heroin had been injected. The bacteria then seemed to produce a powerful toxin 

which entered the circulation, leading to damage to vital organs and, in many tragic 

cases, death. Although infections are all too common in drug injectors, this illness 

was clearly something very different. In particular, the very high white cell count 

found in the blood of all the seriously ill patients in Glasgow was extremely unusual. 

A large number of different bacteria were isolated from the tissue or blood of some 

patients. Most were types that are normally found on the skin or in the bowel. Whilst 

some of these can cause severe infection in certain circumstances, none was found 

in more than a small proportion of patients. After two weeks, we decided to seek the 

assistance of the Centers of Disease Control in Atlanta, the world leaders in 

investigating unexplained infection. They have been of enormous help to us. During 

the third week, a number of apparently identical cases were reported in Dublin and 

since then more have come to light in the Manchester area. This further strengthened 

the impression that contaminated heroin from a common source was involved. 

Some of the bacteria isolated from a few of the patients in Glasgow belonged to a 

family called the Clostridia. These are "anaerobic" bacteria - that is, they only grow in 

the absence of oxygen. Some Clostridia can not only cause severe infection in 

damaged tissue but can also produce very powerful toxins. They can also exist for 

years in dust or soil as dormant spores, only becoming activated when the conditions 

are right. Following discussion with experts on anaerobic bacteria in the UK and 

Atlanta on May 30, strains of Clostridia isolated from patients in Glasgow were sent 
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for further identificat ion to a specialist reference laboratory in Cardiff and tissue and 

blood samples sent to laboratories in Atlanta. After many days of painstaking work on 

both sides of the Atlantic, the breakthrough announced today was made. 

Update on cases in Scotland 

The number of cases in Glasgow continues to rise. Since the last update on 8 June, 

a further four cases have been reported of whom one has died. This brings the total 

number of case to 38 of whom 17 have died. 

A new case has been reported in Argyll and Clyde. This brings the number of cases 

in the rest of Scotland to five of whom three have died. 

Implications for treatment 

C/ostridium novyi is sensit ive to a number of commonly used antibiotics . However, 

once released into the circulation, antibiotics do not affect the toxin it produces . It is 

therefore vital that treatment with antibiotics is begun as early as possible . 

Surgical removal of the infected tissue at the injection site is also very 

important. Drug injectors who develop swelling, pain and redness where they have 

injected are strongly advised to go to an accident and emergency department for 

medical attention as soon as possible. All general practitioners and clinical staff in 

hospitals in Glasgow have been alerted. 

Implications for prevention 

It is not known which heroin has been contaminated and how much of it has still to be 

used. Heroin users are therefore strongly advised to avoid injecting heroin if at all 

possible. Smoking heroin is much safer than injecting. Heroin users who continue to 

inject should avoid injecting into muscle or other tissue outside the vein if at all 

possible. When preparing heroin for injecting, they should use the minimum amount 

of citric acid to dissolve it. 

Organisations involved in the investigation 

The investigation has been co-ordinated by Greater Glasgow Department of Public 

Health in conjunction with the Scottish Centre for Infection and Environmental Health. 

Other organisations playing an essential role include: 

Department of Forensic Medicine and Science, University of Glasgow; 

The microbiology laboratories at Glasgow Royal Infirmary , the Victoria Infirmary and 

Stobhill General Hospital; 

Strathclyde Police; 
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The Centers for Disease Control and Prevention, Atlanta, USA; 

The Communicable Disease Surveillance Centre, Colindale, London 

The Public Health Laboratory Service of England and Wales 

The Centre of Applied Microbiology and Research, Parton Down; 

Guy's Hospital, London. 

We have also been collaborating closely with public health colleagues in Dublin 

Contact Lorraine Dick at Greater Glasgow Health Board on 0141 201 4429. 
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Appendix 6 

Letters to Trusts and GPs 

Your Ref: 
Our Ref: SA/JMW 
Contact: Dr. S. Ahmed 
Direct Line: 0141 201 4917 
Direct Fax: 0141 201 4950 

8 May 2000 

To All GP Practices 
GEMS Director 
A & E Departments 

Dear Colleague 

ID Unit, Brownlee Centre 
Microbiologists 
Trust Medical Directors 

RE: DEATH AMONG DRUG INJECTORS DUE TO OVERWHELM ING 
SEPTICAEMI A 

I am writing to alert you to the sudden increase in the number of injecting drug users 
presenting with local infection and/or subsequent overwhelming septicaemia. 

We are aware of at least twelve drug injectors in Glasgow who presented over the 
last two weeks in various A & E Departments and GEMS. Six of them are already 
dead and another three seriously ill in hospital. Most of these cases are from the 
south of the city. 

These patients initially presented with a local infection/abscess at the site of an 
injection and clinically did not look very unwell. However within a few days they 
developed an overwhelming septicaemia - like picture with multi organ failure. There 
was also evidence of deep tissue necrosis and fasciitis in some cases. To date the 
exact cause of these cases is unknown. 

Can I therefore advise you that anyone presenting with an infection/abscess/DVT 
related to injecting Drug should be referred to a hospital surgical team for 
further assessment. The infection may look trivial but should still be referred 
for surgical assessment. 

The Police and the Procurator Fiscal have been informed and they are currently 
investigating the possibility that a contaminated batch of heroin is responsible. 

If you have any query about this letter please get in touch with me. 

Yours sincerely 

Dr. S. Ahmed 
Consultant in Public Health Medicine 
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Contact: Dr. S. Ahmed 
Direct Line: 0141 201 4917 
Direct Fax: 0141 201 4950 

17 May 2000 

To All GP Practices 
Departments of Public Health 
Scottish Health Boards 
GEMS 

Dear Colleague 

ID Unit, Brownlee Centre 
Microbiologists 
Trust Medical Directors 
A & E Departments 

RE: DEATH AMONG DRUG INJECTORS DUE TO OVERWHELMING 
SEPTICAEMIA 

Further to my previous correspondence dated 8 May 2000, the number of deaths 
among drug injectors has increased to 10 and another 29 patients are currently in 
hospitals receiving treatment. Eight of those who had died are female and all had 
injected into skin/muscle as opposed to a vein. Most of the cases resided in the City 
and some, but not all, were close contacts . It is likely that women are more 
commonly involved because they as a group have a greater tendency than men to 
inject into muscle as a consequence of poor venous access. 

These patients initially presented with a local infection/abscess at the site of an 
injection and clinically did not look very unwell. However , those who died developed 
a severe inflammatory response in keeping with a septic shock-like syndrome -
which did not respond to broad spectrum 1.V antibiotics and surgical debridement. 

So far, microbiological and toxicological analyses of blood, tissue , heroin and citric 
acid (used to mix with heroin) have not revealed any consistent findings and, indeed, 
in many instances the findings have been negative or non specific. The most likely 
explanation is that there has been a contaminant batch of heroin which, when mixed 
with citric acid, has resulted in damage to muscle or other tissues. This damage 
might have then allowed otherw ise harmless bacter ia to cause serious infection and 
toxin production. 

The advice remains that anyone presenting with an infection/abscess/DVT 
related to injecting Drug should be referred to a hospital surgical team for 
further assessment. The infection may look trivial but should still be referred 
for surgical assessment. Patients with abscesses shou ld have early 
intervention with surgica l debridement and broad-spectrum antibiotics 
including clindamycin. 

I hope this is useful. 

Yours sincere ly 

Dr. S. Ahmed 
Consu ltant in Public Health Medicine 
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Introduction 
Since the third week in April 2000, at least 19 injecting drug users (IDUs) have died and 

another 20 hospitalised with an unexplained moderate to severe illness . The illness is 

characterised by local inflammation at a subcutaneous or intramuscular injection site often 

followed by circulatory collapse and multiorgan failure . This short protocol describes this 

unusual syndrome and provides advice on its clinical management. 

Clinical Presentation 

Almost all the patients injected subcutaneous ly (skin popping) or intra-muscularly (muscle 

popping) rather than by intravenously and presented with soft tissue inflammation (i.e. 

abscess, cellulitis , fasciitis or myositis) at an injection site. The local inflammatory reaction 

has varied considerably. Some cases have experienced only minimal pain and swelling at an 

injection site, usually the buttock, thigh or upper arm, while others have presented with severe 

local symptoms and signs, including extensive swelling, pain, oedema (peau d'orange 

appearance), erythema with a purplish hue and blackening/blistering at the centre. Some 

have had evidence of extensive necrosis and occasionally necrotising fasciitis has featured. 

The absence of pus in most, but not all cases, has also been characteristic as has the 

presence of considerable oedema, ident ified at operation or at post-mortem . Patients, 

invariably do not have a high fever and often look and feel quite well prior to deteriorating 

dramatically over a period of a few hours. 

Blood and tissue cultures from patients have yielded a variety of organisms including group A 

streptococcus, Staphylococcus aureus, and Clostridium species. The localised inflammatory 

process affecting skin or muscle combined with systemic toxicity characterised by the very 

high white blood cell count late in the disease suggests a toxin-mediated cause. Fastidious, 

anaerobic bacteria, such as Clostridium species have caused a distinctive , toxin -mediated, 

often fatal infect ion character ised by sudden onset of shock with unrelenting hypotension, 

myonecrosis, generalised tissue oedema, and a profound leukaemo id reaction in the absence 

of high fever and rash. 

Investigations 

Specimens should be collected and transported to a clinical microb iology laboratory as rapidly 

as possib le for test ing, storage, and transfer to refere nce laboratory. Since anaerobic 

clostr idia spp ., are possib ly involved in the aetiology of these cases, speed and 
maximum efforts to maintain anaerobic conditions in transport of specimens 

are important. The following specimens should be collected. 

• Biopsy tissues collected asept ically from loca l inflammatory lesion, necros is or abscess , 

if surgical debridement is performed. 
as many samp les as possib le from multiple areas, quantity is important. 
tissue placed in steri le conta iners for direct culture (aerobic and anaerobic) and 

freezing 
formalin-fi xed (10% buffered forma lin) or paraffin embedded. 
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• Pus or swab of local lesion 
pus placed in ster ile containers for microscopy, aerob ic and anaerobic culture and 

sensitivity 
if no pus available , swab of lesion put immediately into transport media for 

aerobic and anaerobic culture 

• Blood cultures: for aerobic and anaerobic culture , ideally at least 3 sets of blood 
cultures collected over 1 hour, with at least 1 set prior to antibiotic administration. 
Considerat ion should be given to immediate post-mortem blood cultures if none 
collected in previous few hours. 

• Routine Blood :_ daily FBC and urea and electrolytes 

• PCR Studies: 5 mis whole blood (EDTA) for freezing at -20°c to -7o0 c 

• Sera: acute (admiss ion) and convalescent (near time of death or discharge) . 
Please collect 1 0mls who le blood (more if possible), serum wil l be separated and 

frozen at -7o0 c for reference lab biotoxin and serology assays. 

• Urine: clean catch collect ion into sterile container - optimal volume greater than 
20mls 

• Nose and throat swabs 

• Body fluids: if cerebrospinal f luid, pleural fluid , pericardia! fluid, or 
bronchoalveolar lavage specimens are taken as part of the clinical workup, 
please ask laboratory to save a sample (1-2mls of CSF and 5-1 0mls of other 

body fluids). These will be frozen at -20°c to 70°C for PCR assays . 

Management 

Any IDUs presenting with soft tissue inflammation at an injecting site must be 
assessed by a senior surgeon as soon as possible. The inflammation may 
look trivial but should still be referred for urgent surgical assessment. 

Early surgical intervention should be considered in the management of possible 
cases, including exploration , drainage , and/or extensive debridemen t (to the viable 
tissue) of any injection site infection together with microbiological sampling. Patients 
presenting with compartment syndrome (tense muscle compartment, holding limbs in 
relaxed position and pain on passive extension) should have urgent decompression 
with excision of surrounding oedematous tissues. In addition to surgical and 
supportive therapy , specific antimicrobial therapy should include one or more agents 
known to be active against anaerobes (such as penicillin, metronidazole , and 
clindamycin , possibly in combination) . Clindamycin may have some specific 
advantage in these cases , but it should not be given alone as resistance to this 
antibiotic has been described. Those patients with extensive tissue inflammation 

and/or a white blood cell count of more than 30 x 1 o9 should be monitored closely in 
a High Dependency Unit. 
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Notification 

All suspected cases should be notified as soon as possible to: 

The Consultant Microbiologist in your hospital 

and 

The Consultant in Public Health Medicine 

Tel : 0141-201 4917 (office hours) or 0141-211 3600 (out of hours) 

Summary Adv ice to doctors exam ining injecting drug users 

• The current unexplained illness is initially difficult to distinguish from more minor 

abscesses / infections. 

• Drug users may appear well until quite late in the illness. Absence of fever or low-grade 

pyrexia has been noted in many of the cases . 

• All injection sites should be examined for signs of local inflammation. Specific enquiry 

should be made about the drug users recent injection practice , as the illness has been 

strongly associated with intramuscular and subcutaneous injection. 

• Any apparent inflammatory process at an injection site should be examined at least daily 

until subsided. 

• Drug users with extensive swelling, pain, oedema, or erythema, and/or 

blackening/blistering at an injection site, should be admitted to hospital for urgent 

consideration of early surgical intervention, high dose antibiotic therapy, (penicillin, 

metronidazole or clindamycin, possibly in combinations), and close observation. 

• In addition to usual pract ice and empirical antibiotic therapy, injection site infection , other 

than those described above, should be treated with an antibiotic known to be active against 

anaerobes (for oral use these include amoxycillin, co-amoxiclav, metronidazole, and 

clindamycin, in maximum doses). Clindamycin should not be given alone. 

• All injectors should be advised not to inject into muscle or under the skin. Smoking heroin is 

safer than injecting. 

• Injectors should be advised to use as little citric acid as possible to dissolve the heroin. A 

lot of acid may damage the muscle or the tissue under the skin and act as a focus for 

infection. 
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