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Number of drug related deaths: opioids vs. non-opioids:
deaths registered: England & Wales: 1993-2015
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Questions:

Published DRD statistics are helpful for some purposes, but tell us little/nothing about
premature mortality risk and the effect of interventions to reduce risk:

1) DRD Risk (i.e. mortality rates) & risk factors

— Prevalence estimates (the denominator for risk) are too imprecise to assess
rates/risk with necessary precision

2) The contribution of other (non-DRD) causes to premature mortality?

— Some evidence of excess mortality for additional causes of death (suicide,
homicide, infectious disease, liver disease).™*

3) Interaction between treatment and DRD risk
— To what extent does our treatment system reduce risk?

« Examination of risk requires a cohort approach.
 Also, to study non-poisoning drug user mortality (not otherwise ascertained).

o \ery fc;w studies have used adequate cohorts (too few participants, insufficient
power).

» Most studies include only treated individuals: perhaps not representative for some
purposes.

1- Merrall ELC, Bird SM, Hutchinson SJ. Mortality of those who attended drug services in Scotland 1996-2006: Record-linkage study. Int J Drug Policy 2012; 23(1): 24-32.

2- Degenhardt L, Randall D, Hall W, Law M, Butler T, Burns L. Mortality among clients of a state-wide opioid pharmacotherapy program over 20 years: Risk factors and lives saved. Drug Alcohol
Depen 2009; 105(1-2): 9-15.

3 - Ghodse H, Oyefeso A, Kilpatrick B. Mortality of drug addicts in the United Kingdom 1967-1993. Int J Epidemiol 1998; 27(3): 473-8.

4 - Crump C, Sundquist K, Winkleby MA, Sundquist J. Mental disorders and vulnerability to homicidal death: Swedish nationwide cohort study. BMJ 2013; 346; f557



Drug Data Warehouse opioid user cohort: 2005-09
(n=198,247). (extracted from substance user cohort of n=1,000,000)

Data source

Treatment (NDTMS)

Drug Test on Arrest (DTR)

Arrest Referral

Prison /Probation

Population

Treatment clients receiving community or residential
structured addiction treatment

Persons tested for opiates and cocaine metabolites
by saliva sample, arrested following a “trigger”
offence, or at police discretion.

Persons assessed for referral to structured drug
treatment following identification in a criminal justice
setting, often following DTR

Offenders assessed in prison, or whilst on probation,
for needs and risks prior to sentencing, and at
various points throughout their sentence.

Opiate User Cohort Case
Definition
(aged 18-64 years)

Reporting a problem associated with
opiate use at triage to treatment
n=152k

Testing positive for opiate use n=55k

Reporting weekly or greater opiate
use at assessment
n=48k

Reporting weekly or greater opiate
use at assessment
n=40k



Outline:
 Main cohort (n=198k opioid users, 542k person-years)
— Sub-cohort (n=152k treated opioid users, 443k person-years)
» 68k person years between age 45-64 years (uniquely informative)

 Linked to ONS mortality records: any cause of death, age 18-64
years (355k deaths): which people died, how, and when?

o 3,974 premature deaths (1,715 Drug Related Poisoning — 43%)
— (treated cohort: 3,503 deaths, 1,499 drug related)

e Analysis:
— describe all-cause mortality amongst opioid users
— identify common causes of death
— identify demographic & behavioural risk factors (Cox regression)
— investigate DRD association with treatment (Cox regression)



All Cause Mortality ....
(Pierce, Bird, Hickman & Millar; 2015)

What is the extent of all cause premature mortality among
(treated and untreated) opioid users?

What are the common causes?

How much excess mortality is present in this group?



Opiate user cohort: Crude Mortality Rate per 10k person-
years (n=198,247)
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Opiate User Cohort: Expected vs. Observed deaths by
cause (SMR) (n= 198,247)
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Opiate User Cohort: Expected vs. observed external
deaths by cause (SMR) (n= 198,247)

m Expected m Observed
350

300

250

200

130

100

50

0 -

Homicide Suicide excluding DRP  Suicide including DRP
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Opiate User Cohort: Standardised Mortality Ratio by
cause and age (n=198,247)
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Drug Related Poisoning: treatment, and demographic &
behavioural risk (treated sub-cohort) ....

(Pierce, Bird, Hickman, Marsden, Dunn, Jones, Millar; 2016)

To what extent do demographic & behavioural factors increase
DRD risk?

To what extent are different types of treatment associated with
reduced risk?



Fatal DRP risk (aHR* & 95% CI) for demographic,
behavioural, and referral covariates (n=151,983)
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* adjusted for demographic and behavioural covariates & treatment status



Fatal DRP risk (aHR & 95% CI) by Age & Gender (adjusted
for behavioural risks) (n=151,983)
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Treated Opiate User Cohort: Crude Mortality Rate per
1,000 person-years: In vs. out of treatment (n=151,983 )

5 Out of treatment

) aHR*=1.72 [1.55, 1.92]\
3 T

2

1

0

In Treatment Out of treatment

* adjusted for demographic and behavioural covariates



DRP aHR

Fatal DRP risk (aHR* & 95% CI) during specific
intervention types (n=151,983 )

3.00
2.50
2.00 7 {
Reference category
1,50 -
l |
1,00 o
0.50
0.00 . . |
Pharmacotherapy Residential Psychosocial Out of treatment

* adjusted for demographic and behavioural covariates



Pharmacotherapy: Fatal DRP risk and stage of treatment
(aHR & 95% Cl)

DRP aHR

4.50
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Counterfactual model, estimate the number of deaths
prevented by treatment ...

(White, Burton, Darke, Eastwood, Knight, Millar, Musto,
Marsden; 2015)

Estimate how many deaths would occur in the absence of treatment.

Count how many actually occur.

The difference between these = the number prevented.



Procedure:

 Database linkage: the treatment (n=221k) and
opioid poisoning mortality databases were linked

o Calculate time spent: prior to, during and after
treatment

 Subtract number treated annually (160k) from
prevalent population (260k opioid users), assign
remainder to “prior to treatment’

 Assign decedents according to treatment status:
prior to (n=2722) / during (n=741) / after (n=268)



RB1

Methodology - fatal Opioid Related Poisonings

Death identified in Opioid Match
Poisoning Data

No

1

1

i

! match
\ 4

Prior to
treatment

Data linkage of DPD and NDTMS based on
attributor (initials, date of birth, gender)
and region

Match between Treatment and
Poisoning Data

Definition based on date of
death and date of discharge

Following treatment

During treatment




Slide 20

RB1 Martin - you will need to make reference to the fact that this was repeated for three years and aggregated - don't think it needs to be on the

slides as long as it is explained clearly
Robyn Burton, 25/02/2014



Analysis:

 (Calculate number and opioid death rate in each
treatment state & mortality rate ratio (in Tx as the
referent)

* Prior to treatment rate applied to the prevalent
population (the counterfactual estimate): i.e. the

number of deaths which might occur in the absence of
TX

o Estimate the number of fatal opioid poisonings
prevented by treatment (=counterfactual estimate
minus number of deaths actually observed )



Mortality rate ratios (MRR) by treatment state and age:

Panel A: Prior to treatment

Age group L ] MRR (95% CI)
15-24 . 3.61 (1.95 10 6.65)
25-34 ——— 3.57 (2.78 to 4.63)
35-64 ; - 4.56 (3.78 t0 5.55)

All (15-64) . 3.76 (3.18 to 4.44)

Panel B: After treatment

Age group ® MRR (95% CI)
15-24 e 1.83 (0.67 t0 4.79)
25-34 | —o— 2.49 (1.81 to 3.41)
35-64 e 1.90 (1.46 to 2.46)

All (15-64) - 1.99 (1.64 to 2.41)

Note
MRR calculated using during treatment status as the referent (1.00)



Counterfactual estimate and observed number of

opioid deaths (2008-11):
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Estimate of number of opioid deaths that
treatment prevented each year, by age (2008-11):
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Considerations:

Choose your cohort carefully. Clearly define case definition, restrict to those
at risk of DRD. “Drug users” is too wide a definition. Opioid users the main
risk group.

Power is an issue, even for very large cohorts. Do you have sufficient
participants available?

Choose the setting carefully: is a (sole) treatment cohort appropriate?
A focus on treatment entrants (TDI) is likely to introduce bias.

Ensure that recruitment and observation are proximal: participants recruited
many years ago may no longer be at risk.

Strong (accurate) linkage mechanism is necessary. Weaker linkage may
suffice when matching the most homogenous cohorts.

Adequate censoring is required: participants who have died from liver
disease are no longer available to die from an overdose.

Covariate adjustment for in-out treatment status / behavioural risk /
demographic risk (& time-update demographic & behavioural risk) may be
desirable (but note power issue)

Beware confounding by epoch: things change.
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rxpzuanou. mortality was elevated for a range of major causes including: infectious, ln;m::ny. circu-
latory, liver disease, suicide, and homicide. Drug-related potsoning mortalit
beyond 45 years and there were age-related increases in SMRs for specific causes of death {infectious,
cancer, liver cirrhosis, and homicide). A gender by age-group interaction revealed that whilst men have a

y risk continued to increase

greater drug-related poisoning mortality risk than women at younger ages. the difference narrows with

increasing age.

Concluston: Opioid users’ excess mortality persists into old age and for some causes is exacerbated. This
study highlights the importance ol managing the complex health needs of older opioid users.
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1. Introduction

Illicit drug use, especially opioid addiction, is an acknowledged
public health problem in most developed countries and a grow-
ing problem worldwide (Degenhardt and Hall, 2012; Degenhardt
et al., 2004; Lim et al., 201 Deams due to illicit drug use are an
important, mcre:smg(\‘urn\ etal., and preventable cause
of premature mortality (Bargagli et al, 2006). Recent global esti-
mates suggest that the vears of life lost due to illicit drugs are

greater than for alcohol, because the former tend to occur at an ear-
lier age (I it and Hall, 2012). in England and Wales, deaths
directly attributed to illicit drug use (i.e., drug related poisonings)
account for 12% of all fatalities between 16 and 4D years of age
(Offi r National Statist 013).Theriskofa
drug related poisoning is higher fof males drugi m#mors and lhose
wuh concurrent depressam use ( ard!
al, 2011; Merrall et al, 2012). Asubs.amlal murm.mnal body
of evidence demonstrates excess mortality risk for many causes of




