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Abstract 

INTRODUCTION AND AIMS: North America has witnessed a dramatic rise in fatal opioid 

overdoses due to the unwitting consumption of non-pharmaceutical fentanyl and its analogues. While 

some of the drivers of this crisis—including profitability and access to high-potency opioids through 

internet sources—also apply in Australia, to our knowledge, there have been no ongoing surveillance 

studies of local populations. Therefore, this pilot study aimed to detect unintentional fentanyl 

consumption among people who inject heroin through instant urine screening, and determine the 

feasibility and acceptability of voluntary urinalysis of clients at the Medically Supervised Injecting 

Centre (MSIC), Kings Cross, Sydney. DESIGN AND METHODS: Brief surveys and urine drug 

screens were conducted with 67 participants in Wave 1 (October 2017) and 51 participants in Wave 2 

(March 2018). Urine samples were tested with BTNX Rapid Response™ fentanyl urine strip test at a 

detection level of 20 ng/ml norfentanyl. These strips also cross-react to numerous fentanyl analogues. 

RESULTS: There were no cases where positive urine tests suggested unwitting fentanyl use detected 

in this study. DISCUSSION AND CONCLUSIONS: These negative findings contrast sharply with 

similar Canadian studies. While no cases of fentanyl-laced heroin use have been detected so far, we 

have demonstrated that this surveillance design is low-cost, feasible and scalable approach to 

monitoring the considerable public-health threat of undetected fentanyl and its analogues in Australia. 

Further validation of cross-reactivity of test strips would strengthen this method. 
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Introduction 

In North America, high-potency illicit synthetic opioids such as fentanyl and its analogues (e.g., 

acetylfentanyl, furanylfentanyl, carfentanil, U-47700 and MT-45), have caused a critical public health 

problem due to the dramatic increase in fatal overdoses [1, 2]. Greater mortality is attributed to their 

higher potency. They are also often sold as ‘heroin’ [3] therefore consumers may be unaware of the 

increased potency and need for dose adjustments. Higher than usual doses of naloxone, the opioid 

antidote, may be required for overdoses involving these substances [1, 2]. A key driver of the crisis in 

North America is the increased profits for manufacturers and/or suppliers following the addition of 

high-potency opioids to powder sold as ‘heroin’ to increase its potency [4, 5].  

In Australia, diverted pharmaceutical fentanyl has been associated with increased risk of overdose [6]. 

Non-pharmaceutical fentanyl and analogues are also available through cryptomarkets or darknet 

markets [7]. Given that at least some of the drivers of the crisis in North America also apply in 

Australia (including low cost access to potent new drugs and accessibility of cryptomarkets) it is 

important that Australia positions itself to rapidly detect and respond if evidence of illicit high-

potency opioids in the heroin supply emerges locally [8].  

There is some evidence of an Australian threat. A cluster of 9 deaths in Melbourne was identified that 

resulted from a combination of heroin and fentanyl derivatives (‘fentanyl-laced heroin’) [9]. The 

Australian Border Force (ABF) have also stopped shipments of carfentanil [10]. A 2017 report 

described regular ABF intercepted shipments of illicit opioids, “sometimes even three times a day” 

[11]. Despite these signs, there have been no ongoing surveillance studies of affected populations in 

Australia to our knowledge. 

Urine screening for fentanyl and derivatives is a relatively easy way of incorporating surveillance 

within client services. Four Canadian studies [12-15] have utilised urine screening in community 

settings to monitor the unintended consumption of fentanyl (and analogues). In 2015, Amlani et al. 

[14] recruited 242 clients who reported illicit drug use. Of the 29% (n=70) whose urine tested positive 

for fentanyl and analogues, 73% were using fentanyl unknowingly. Hayashi et al. (2016) [13] tested 



the urine of 452 people who reported injecting drugs, with 20% (n=89) testing positive for fentanyl 

and analogues. Of these 89, 85% were consuming fentanyl unknowingly. Jones et al. (2017) [12] 

collected 5 monthly urine from 237 participants, including individuals who reported nonprescribed 

opioid use and/or the use of opiate substitution treatments. Nearly all (83 of 91; 91%) participants 

who reported nonprescribed opioid use (including heroin) submitted at least 1 fentanyl-positive urine 

sample; 82% of these were using fentanyl unknowingly. A pilot study by Mema et al. (2017) with 24 

rural harm-reduction clients, found 4 tested positive for fentanyl, but most of these were not surprised 

by the result, perhaps due to the acceptance of fentanyl adulteration in Canadian heroin supplies [15]. 

All studies used BTNX Rapid ResponseTM fentanyl urine strips: Amlani et al. and Mema et al. used 

the fentanyl-only strip, Hayashi et al. used the multi-panel screen to detect fentanyl and 8 other 

substances, and Jones et al. used fentanyl, opiates and methadone strips. The success of this 

surveillance method in these Canadian studies inspired our own study repeating similar methodology 

in Australia. 

Aim 

This pilot study aimed to: (a) detect unintentional fentanyl consumption among people who inject 

heroin through instant urine screening, and (b) determine the feasibility and acceptability of voluntary 

urinalysis for participants at the Medically Supervised Injecting Centre (MSIC), Kings Cross, Sydney. 

Method 

Brief surveys and urine drug screens were conducted 118 times with 104 clients of the MSIC: 67 

participants in Wave 1 (October 2017) and 51 participants in Wave 2 (March 2018), with 14 clients 

participating in both waves. Clients were eligible if they reported heroin use within the past 48 hours 

and were 18+ years old. Clients were deemed ineligible if they: had already participated in that data 

collection wave, lacked sufficient comprehension of English to provide informed consent, or were 

assessed as either intoxicated or as experiencing significant psychological distress or other psychiatric 

symptoms, though no participants were excluded for the latter reason. Eligible clients were 

approached by staff following their drug injection at MSIC. Ethics approval was obtained from 



UNSW Sydney (#HC17283). Materials were distributed to MSIC’s consumer group to check for 

suitability and acceptability of study design, given that urine testing may be perceived as threatening 

if anonymity is not preserved. 

Participants completed a brief survey, covering demographics, recent drug use (covering the current 

day, and the two days prior reflecting the approximately 48-hour detection period for opioids with 

urine drug screens), and more detailed questions on heroin and fentanyl use. At survey completion, 

clients provided a urine sample which was tested by an MSIC staff member with the Rapid 

ResponseTM Single Drug Test Strip (Fentanyl) (BTNX) [16]. Samples were tested for 

fentanyl/norfentanyl (cut-off concentration 20 ng/mL, with reported cross-reactivities to 3-

methylfentanyl, acetylfentanyl, butyrylfentanyl, carfentanil, furanylfentanyl, ocfentanil, p-

fluorofentanyl, remifentanil, sufentanil and valeryl fentanyl). After 5 minutes, results were provided 

to the clients. Where the test was positive for fentanyl, the client was offered further information and 

counselling regarding risks and harm reduction advice regarding the consumption of high-potency 

opioids, in line with existing clinical governance of MSIC. Urine samples were disposed of 

immediately and the clients’ confidentiality was maintained. Participants entered a draw for a $100 

gift voucher. Aggregate results were displayed to clients following closure of each wave.  

Results 

Demographics 

Of the 104 participants, 73% identified as male, 25% as female, and 2% as transgender. Their median 

age was 45 years (IQR 40–53; range 23–65). 

Self-reported heroin use and supply characteristics  

Self-reported heroin use and supply characteristics are detailed in Table 1. Figure 1 presents self-

reported drug types used in the past 3 days. 

[Insert Figure 1 and Table 1 about here] 



Fentanyl detection 

In Wave 1, 3 participants reported use of fentanyl patches and 2 of these tested positive for fentanyl 

on the urine screen. The other participant reported fentanyl use only on ‘the day before yesterday’, 

suggesting levels were likely to be below detectable concentrations at the time of testing. The other 64 

participants who did not report fentanyl use did not test positive on the fentanyl urine screen. In Wave 

2, 1 participant self-reported fentanyl patch use, consistent with their positive urine result. The 

remaining 50 participants did not report fentanyl use and did not test positive for fentanyl via the urine 

screen. Thus, no cases of fentanyl-laced heroin were detected across either wave of the study. 

Discussion 

Unlike similar Canadian studies [12-15], we found no evidence of fentanyl-laced heroin through urine 

screens among people who inject ‘heroin’ in Sydney, Australia. Regarding feasibility and 

acceptability, clients appeared interested in whether their heroin contained fentanyl, as demonstrated 

among similar populations elsewhere [15, 17, 18]. The instant urine tests were easy to use in a 

community health setting. Some clients found it difficult to provide a sample, possibly due to effects 

of recent heroin consumption. Notwithstanding, we demonstrated that this is an overall low-cost, 

feasible and scalable approach to monitor the considerable public-health threat of undetected fentanyl 

in the Sydney heroin market.  

Limitations 

Laboratory analysis of urine samples by chromatography and mass spectrometry would allow more 

sensitive and specific identification of a wider range of fentanyl analogues, in addition to validating 

results seen in urine screens that employ immunoassay analysis. The wide cross-reactivity of the 

BTNX Rapid ResponseTM urine test strip to a range of fentanyl analogues was considered beneficial in 

this context, although external validation of the accuracy of reported cross-reactivities is required.  

Not all fentanyl analogues that have been associated with hospitalisations and fatalities [19] are 

detectable by these test strips, which may present the risk of falsely reassuring clients. The timing of 

last reported heroin (and fentanyl) use relative to the timing of urine testing is important to note, as 



detectable concentrations can diminish over time. Another option for future surveillance studies of the 

heroin market is on-site drug sample testing using field-ready portable gas chromatography-mass 

spectrometry (GC-MS) equipment [20]. Additionally, Fourier-transform infrared spectroscopy 

(FTIR), Raman spectroscopy and BTNX urine test strips (used off-label) have all been used to detect 

fentanyl in drug samples [17].  A combination of these technologies would ideally be used to validate 

each testing method against the GC-MS gold standard. 

Further work should establish the extent to which positive tests result in changes to substance use 

patterns. This is a promising area of inquiry: previous studies have found that point-of-care detection 

of fentanyl and analogues in drug samples (‘drug checking’) offers clients an opportunity to avoid 

consuming specific drug batches [17, 18] and increases reports of harm-reducing practices [15].  

Conclusions 

We have reported initial findings from an ongoing surveillance study of fentanyl adulteration in 

heroin markets accessed by Sydney’s MSIC clients. So far, no signs of unwitting use of fentanyl have 

been detected. Ongoing monitoring will ensure that any changes to this situation will be identified.  
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Table 1. Self-reported heroin use and supply characteristics 

 Wave 1 (Oct 2017) 

N=67 

Wave 2 (Mar 2018) 

N=51 

Heroin use (%)1   

   All three days 46 55 

   Two of three days 24 24 

   One of three days 30 22 

Number of heroin injections1 4 (IQR 2–6; R 1–24) 4 (IQR 3–9; R 1–60) 

Number of heroin sources1 2 (IQR 1–2; R 1–7) 1 (IQR 1–2; R 1–20) 

Sourced heroin locally2 (%) 83 83 

Sourced heroin elsewhere2 (%) 26 33 

Perceived heroin supply changes (%)  

   Nothing unusual 48 70 

   Heroin more potent than usual 28 9 

   Heroin less potent than usual 14 11 

   Other heroin supply changes 10 10 
1 Time period: today, yesterday and the day before yesterday. Reporting median, 

interquartile range (IQR) and range (R). 2 Multiple response. 



 

Figure 1. Self-reported drug types used today, yesterday and the day before yesterday (%) 
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