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Methods
Criteria for severe acute toxicity included hyperpyrexia >38.5 °C, Glasgow Coma Scale (GCS) < 8, requirement for endotracheal intubation and/or critical care admission, seizures, psychosis or severe prolonged behavioural disturbance, tachycardia >140/min or arrhythmia, systolic blood pressure >180 or <80 mmHg, creatine kinase >1000 IU/L, AST or ALT >300 IU/L, hypoglycaemia, acute kidney injury, prothrombin time >15 seconds, poisons severity score of 3 or any other severe manifestation suspected to be caused by exposure as determined and justified by the clinical team (1, 2). Suspicion of NPS use was based on self-reported exposure history and/or clinical judgment. Due to an amendment to the inclusion criteria over the study period (to open recruitment to those suspected of non-pharmaceutical opioid exposure), for the analyses reported here, additional post-hoc criteria for possible NPS use were also applied based on self-reported exposure history. These criteria included report of any named NPS (i.e. any drug not controlled under the MDA before July 2015), Spice or other NPS product names (e.g. Mamba, Pandora’s Box; (3), Street benzodiazepines, Xanax (due to the prevalence of benzodiazepine-based NPS sold as counterfeit tablets marked as Xanax (4), cannabis (due to SCRA contamination of cannabis products), any unknown tablet or powder, any unknown or unreported exposure, or report of a conventional drug which was suspected (by the patient or clinician) to be contaminated with NPS. 

Data reported here were collected between July 2015 and December 2019 (inclusive). This period was chosen because laboratories involved in analysing samples were consistent and it avoids substantial changes in participant recruitment caused subsequently by the COVID-19 pandemic. During the study the numbers of participating hospitals changed as additional sites were recruited while others became inactive. Although the first site started data collection in March 2015, two additional sites were recruited in July 2015, therefore data were taken from this point onwards to reduce the variability in the number of sites throughout the study period. The number of participating sites recruiting at least one patient in any month over this period ranged from 3 to 21 (median: 15.5; interquartile range (IQR): 9) with the number of sites generally increasing over time. In total data are taken from 34 different sites including 7 in London, 7 in the South East, 4 in the South West, 2 in the Midlands, 6 in the North West, 5 in the North East & Yorkshire, 2 in Scotland, and 1 in Wales. Sites were considered to be active from the beginning of the month in which their first case was recorded, and inactive for all months after their last case was recorded. To account for any disruptions in recruitment, if a sites last recruitment was beyond the inclusion period (i.e. December 2019) and there was a gap of 12 months or longer between the last recruitment and the preceding one, the date of the preceding recruitment was taken as the last. On average, sites were active for a total of 23.0 months (SD = 18.1) and sites’ active durations ranged from 1 month to 54 months. In total, each site reported a mean of 0.7 (SD=0.5) presentations per month, with the monthly mean number of presentations per site ranging from 0.1 to 2.5.  

Toxicological analysis
A detailed description of sample preparation and analysis is provided elsewhere (1, 5). Briefly, biological samples (blood, urine and/or saliva) were qualitatively analysed by liquid-chromatography High-Resolution Accurate-Mass tandem mass-spectrometry (LC-MS/MS) using data independent Sequential Window Acquisition of all Theoretical fragment-ion spectra (SWATH) mass spectrometry. SCRA compounds were analysed by standard multiple reaction monitoring (MRM) using a Q-Trap 5500 hybrid linear ion trap/triple quadrupole mass spectrometer (Sciex) coupled to a Shimadzu Prominence liquid chromatograph. Analyst version 1.6.2 was used for instrument control/data acquisition and MultiQuant 2.0 (Sciex) quantitative analysis. To identify NPS, LC-MS/MS data were processed using MasterView software version 2.2. (Sciex, Framingham, MA), identifying compounds by software-assisted library searching against reference spectra using LibraryView version 1.0 (Sciex, Framingham, MA) and ChemSpider Library version 2.0 (Royal Society of Chemistry, Cambridge, UK). 
For both SCRAs and other drugs, the presence of metabolites in patient samples were taken as evidence of use of their parent drugs and not considered as separate substances. Analyses did not examine for the presence of alcohol.

Statistical analysis 
The absence of residual autocorrelation was determined by examining the partial-autocorrelation (PAC) and autocorrelation (AC) function along with the portmanteau (Q) test statistics for lags 1-25 and through visual inspection of the residuals of the final fitted models. On this basis, analyses were conducted using segmented Poisson regression (6-8). In segmented regression models, the time series is divided into two segments (i.e. pre intervention and post-intervention), and two parameters 1) level (i.e. y-intercept) and 2) trend (i.e. regression slope) are estimated separately for each segment. The PSA was enacted on the 26th May 2016 therefore June 2016 was specified as the change point (though no admissions were recorded within this interval). To estimate the level and trend in the number of monthly hospital presentations before and after the PSA, the following model was specified: 



Yt = β1*pre-intervention level  + β2*pre-intervention trendt + β3*post-intervention level + β4*post intervention trendt + et                                                            (1)

                                                            
Where Yt is the mean number of hospital presentations per month; β1 and β3 are mutually exclusive indicator variables coded as 1/0 before and after the PSA respectively (implemented at month 12; i.e. June 2016); β2 is a continuous variable indiciating the number of months preceding the implmentation of the PSA at time t (coded as 0 on the month of and each month after the PSA) and β4 is a continuous variable indiciating the the number months elapsed since the the PSA at time t (coded as 0 on the month of and all months before the PSA) and et is the error term which estimates the random variability not explained by the model. 

As a third SCRA-related amendment to the MDA was also enacted within this period, we fitted additional models to estimate whether this policy change contributed to any of the trends observed in the previous models. Due to the close proximity of these two policy changes (~ 6 months) much of the variance is likely to be shared, and it may not be possible to distingusih their effects in the same model. Therefore, models were fitted seperately to estimate the independent trends for before and after each policy change. As the MDA amendment was implemented on 14th December 2016, we specified the change point for this policy at month 19 (i.e. January 2017). We also ran a sensitivty analyses in which the change point was specified at month 18 (i.e. December 2016) and models results were not notably different and therefore not reported here.
Finally, to examine whether the varying number of active sites in each month was influencing model results, we conducted sensitivity analyses in which the above models (for SCRA exposure cases only) were replicated but with the total number of hospital presentations within each month (i.e. SCRA and non-SCRA exposures combined) included as an offset variable. Therefore, in these models, SCRA exposure cases are analysed as a rate of all suspected NPS toxicity cases
Supplementary Table 1. Replicated segmented Poisson regression models with SCRA exposure cases analysed as a rate of all suspected NPS toxicity cases.
	
	SCRA exposure cases

	
	IRR
	p-value
	95% CI

	PSA 26th May 2016
	
	
	

	Pre-intervention y-intercept 
	0.45
	0.235
	0.12 – 1.69

	Pre-intervention trend
	1.01
	0.920
	0.90 – 1.12

	Post-intervention y-intercept
	0.30
	0.064
	0.08 – 1.07

	Post-intervention trend
	0.98
	0.163
	0.94 – 1.01

	
	
	
	

	MDA 14th December 2016
	
	
	

	Pre-intervention y-intercept 
	0.22
	0.075
	0.04 – 1.16

	Pre-intervention trend
	0.96
	0.282
	0.89 – 1.03

	Post-intervention y-intercept
	0.18
	0.046
	0.03 – 0.97

	Post-intervention trend
	0.97
	0.124
	0.94 – 1.01





IRR: Incidence rate ratio; 95% CI: 95% confidence interval for IRR; PSA: Psychoactive Substances Act; MDA: Misuse of Drugs Act. Models include the combined total number of SCRA and non-SCRA exposure cases as an offset variable, a single pair of Fourier terms to account for seasonal trends and are adjusted for the number of active sites within each month.
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Supplementary Figure 1. Total number of hospital presentations and active sites recruiting participants within each month between July 2015 and December 2019.


Note: Sites were considered to be active from the beginning of the month in which their first case was recorded, and inactive for all months after their last case was recorded. 























Supplementary Figure 2a. Percentage of SCRA exposure cases by age range within each year of the study period. 




Supplementary Figure 2b. Percentage of non-SCRA exposure cases by age range within each year of the study period. 
Age range



Supplementary Figure 3. Total number of patients where SCRA exposure was reported or suspected and total number of patients where SCRA exposure was reported or suspected but not detected within each year of the study period.




























Supplementary Figure 4a. Observed and predicted number of SCRA exposes cases within each month between July 2015 to December 2019 based on segmented Poisson regression estimating trends before and after the amendment to the MDA (see Table 1).


Supplementary Figure 4b. Observed and predicted number of non-SCRA exposes cases within each month between July 2015 to December 2019 based on segmented Poisson regression estimating trends before and after the amendment to the MDA (see Table 1)
Note: Predicted number of cases refer to fitted values (and 95% CI bands) of the final segmented Poison regression models reported in Table 1 whilst the observed cases are the true number of hospital presentations across the study period.
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