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Novel Psychoactive Substances 
(NPS) 



THANK YOU 

BATH SALTS 



Introduction 
 New psychoactive substances (NPS) are drugs that 

mimic psychoactive effects of illicit recreational 
drugs.  

 

 NPS avoided regulation under the Medicines Act 
1968 as labelled “not for human consumption” but 
manufacture, supply or importation is now illegal 
since 6th April due to Psychoactive Substances Act. 

 

 Marketed under different guises 
 e.g. “bath salts”, “plant food” 
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NPS in Lothian 2014 

 Gaining popularity 
In newsagents and 

“head shops” 

  Burst / Blue Stuff: 
Active ingredient  

Ethylphenidate 







Early Warnings 

 14 S. aureus bacteraemias (SAB) in people who 
inject NPS in Lothian Oct. 2013 – Sept. 2014 
 Presentations seem different with lots of deep organ 

abscesses 

 “been a lot of IDUs with endocarditis recently” 

 September 2014 - Large number of severe S. 
pyogenes infections in people who inject presenting 
to RIE A&E and Orthopaedics 

 October 2014 DI takes up post in NHS Lothian 
“What‟s Burst???” 

 

 

 



Dates of IMT meetings 

 24th October 2014 

 5th December 2014 

 20th January 2015 

 17th March 2015 

 20th April 2015 

 11th May 2015 

 15th June 2015 

 21st July 2015 

 24th August 2015 

 5th October 2015 

 Final IMT meeting and debrief 

 



Outbreaks within an Epidemic 

 S. aureus infections 

 S. pyogenes infections 

 Hepatitis C infections 

 Criminality (thefts and stabbings) 

 Suicides 

 Antisocial behaviour (littering with drug 
paraphernalia, sex offences) 

 Psychosis and mental health admissions 



Background 





What‟s Your Poison? 
(6 months of RIE NPS Toxicology Mar-Aug 2014) 

 Amenesia (1) 

 Bingo (1) 

 Black Mamba (4) 

 Blue stuff/ Burst (79) 

 Brain (1) 

 Bullet (1) 

 Chalk White (1) 

 Chibs (1) 

 Clockwork Orange (1) 

 Columbiana (3) 

 Crystal Clear (5) 

 Cyclone (1) 

 Diesel (3) 

 Dragon (1) 

 Exodux Damnation (1) 

 Go Caine (1) 

 Green Vision (1) 

 Happy Jocker (1) 

 Ice (1) 

 Kratom (1) 

 Mephedrone (8)  

 Mr White (1) 

 Pandora‟s Box (1) 

 Reds (1) 

•Red Exodus (8) 

•Scooby Doo (1) 

•Smurf (1) 

•Snow White (1) 

•Spangled (2) 

•Spell Weaver (1) 

•Stickman (1) 

•Synthecaine (1) 

•Voodoo (4) 

•Xidust (1) 

•Zeus (3) 

 



Patient drug use 

N= 170 



Differences In Injecting Behaviour 

 Larger bore needles 
 No heating step 
 Often no filters 
 Dubious “water” used to dissolve and inject 
 No lemon juice/ citrate use with „burst‟ 
 Lack of muscle or skin popping 
 Increased frequency of use – more skin punctures 

(x40 per day) 
 Communal injecting (shared pots) 
 Different demographic (student parties) 
 New locations (Newington) 

 





Home Sweet Home 



Outbreak Investigation 

 From 1st October 2014 to 1st July 2015 all 
new clinical isolates of S. aureus and S. 
pyogenes from adults aged 16 to 59 within 
NHS Lothian were collected prospectively as 
part of a public health investigation. 

 

 All cases where S. aureus or S. pyogenes 
were isolated from a person who injects 
drugs (PWID) were reviewed.  

  



Outbreak Investigation 

 Patients were categorised as: 

 Confirmed NPS injectors  

 Possible/non-NPS injectors (known PWID but 

no documentation of confirmed NPS use). 

 Analysed as „infection episodes‟ 
- Defined as a positive culture result with either 

    S. aureus or S. pyogenes with evidence of 

    infection within a 14-day period.  

 

 



Epi Curve 



Organisms 
Infection Number of Cases Percentage of all 

cases (%) 

Total number of cases 
streptococcal and/or 
staphylococcal 
infections 201 93.9 

Streptococcus pyogenes 
Group A  27 13.4 

Staphylococcus aureus 99 49.8 

Streptococcus pyogenes 
Group A and 

Staphylococcus aureus 75 36.8 

Number of cases with 
Other soft tissue 
infection 10 4.7 

No growth but clinical 
signs of infection 

3 1.4 

Total 214 100 



Summary of infection episodes 

Number = no. of patients 

S. pyogenes Mixed S. aureus

Infection episodes 32 47 131 NPS

7 7 44 non-NPS

Hospital admissions 28 42 80 NPS

7 5 22 non-NPS

Critical care 2 3 8 NPS

2 0 2 non-NPS

Death 0 1 3 NPS

1 0 0 non-NPS

Self discharge 7 18 24 NPS

1 0 4 non-NPS



“Embolic” necrotic skin lesions distal to injection sites 

progressing to ulceration 

Clinical Manifestations 



Left shoulder post debridement in a 

severe S. pyogenes soft tissue 

infection 

Bilateral below-knee amputations for 

uncontrolled infection secondary to 

septic emboli from endocarditis 

Clinical Manifestations 



Injection Sites 
Anatomical 

Location of SSTI 

NPS Associated 

(n= 102) 

Opiate Associated  

(n =24) 

P value 

Leg 44 (43.1%) 9 (37.5%) 0.65 

Arm 27 (26.5%) 8 (33.3%) 0.61 

Hand 20 (19.6%) 2 (8.3%) 0.24 

Groin 12 (11.8%) 15 (62.5%) <0.0001 

Foot 4 (3.9%) 1 (4.2%) 1 

Buttock 4 (3.9%) 0 1 

Breast 1 (1%) 0 1 

Head 1 (1%) 0 1 

Face 1 (1%) 0 1 



Presentation – NPS vs. non-NPS 

GAS 

Mixed (GAS + S. aureus) 

S. aureus 

 

 

 



Burst S. aureus Endocarditis 

BIG Vegetations 



Burst S. aureus Endocarditis 
PWIDs

8

2

2

Tricuspid 

Mitral

Aortic

2 valve

Different Valves 

More Embolic Phenomena 



Sources and Spread 

 Is it in Burst? 

 Is it in Heroin? 

 Is it person to person spread? 

 Why is the S pyogenes a clonal outbreak 
of M76 and S aureus appears not to be? 







Interventions to Prevent 
Transmission 

 Optimal Case Management 

 Tissue viability 

 Personal hygiene and covering soft tissue lesions 

 Promotion of Filters and clean water and clean “works” 

 Discouraging communal pot reservoirs  

 Education (SDF leaflet, needle exchanges) 

 Encourage a return to opiate use 

 Explored post exposure antibiotics for S. pyogenes contacts 

 Temporary Class Banning Order 

 New Psychoactive Substances Bill 

 Opportunistic diphtheria boosters 

 



S. pyogenes emm types 
S. pyogenes Mixed

M76 30 42

Other 6 11

Untyped 3 1

Organisms    Type Count  

S. pyogenes 36 

M 1.0 2 

M 3.1 1 

M76 30 

M82 1 

M89 2 

Mixed  53 

M1.19 1 

M12 1 

M18 1 

M75 1 

M76 42 

M81 1 

M89 4 

M9 1 

M94.0 1 

Grand Total 89 
The outbreak M76 strain was ST378  



Coming from China? 



Or The Middle East? 



emm76 



Impact on Acute Hospital 

Services 

 A total of 214 „infection episodes‟ were recorded 

 170 individual PWIDs (median no. infection episodes = 1) 

 Male: 123 (72%), Mean age: 37 years 

 
Total length of stay 
(days) 

Number of cases Percenta
ge (%) 

Not admitted to 
hospital 

37 17.3 

1 66 30.8 

2-5 36 16.8 

6-10 33 15.4 

11-20 37 17.2 

21-30 17 7.9 

More than 31 days 31 14.4 

Chronic  17 7.9 

Total 214 100 

Number of hospital 
visits  

Number of 
Cases 

Percentage 
(%) 

0 19 8.9 

1 64 30.0 

2-4 66 30.8 

5-9 38 17.8 

10+ 10 4.7 

Chronic 17 7.9 

Total 214 100 



Outcomes – NPS vs. non-NPS 

GAS 

Mixed (GAS + S. aureus) 

S. aureus 

 

Operation Type 
Count of 
Type 

 Mitral valve replacement 2 

 Washout of hip and removal of 
metal work 1 

Above knee amputation 2 

Debridement 4 

Debridement and skin grafts 5 

Incision and drainage 44 

Pseudoaneurysm repair 5 

Right hindquarter amputation 1 

Right hip excision arthroplasty 1 

Thumb debridement and 
reconstruction 1 

Washout hand 8 

Washout knee 3 

Washout scalp 1 

Grand Total 78 



Patient hepatitis C virus (HCV) status 

N= 170 

32 Newly 
Diagnosed NPS 

related 



Other Significant Circulating 
Pathogens 

 Corynebacterium diphtheriae (1 non toxigenic) 

 Clostridium novyii (1) 

 Clostridium cadaveris (1) 

 HIV (2 known. None new – phew!) 

 Dolosigranulum pigrum (1) 

 

 BUT NO BOTULISM (meanwhile 24 PWID wound 
botulism cases in West Central Scotland)  



Conclusions  
1. NPS (Ethylphenidate) injection causes severe infections 

associated with significant morbidity.  

2. Large number of S. aureus and S. pyogenes infections in 

“Burst” users but also Hepatitis C. 

3. S. pyogenes M76 (ST378) was the most common emm type. 

4. Greater proportion of S. pyogenes infections managed in 

hospital relative to S. aureus. 

5. S. aureus endocarditis, embolic phenomenon and deep 

organ abscesses frequently accompany Ethylphenidate 

injecting. 

6. Infections can be difficult to manage due to high rates of self 

discharge and infection recurrences.  

7. Clear differences between NPS and Opiate related infections 

(but complicated by NPS being found in heroin)  
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