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% University of
BRISTOL Summary

e Strong consistent evidence that Opioid Agonist Treatment (OAT)
halves mortality risk in people with opioid use disorder

* Risk of overdose and suicide substantially reduced.
* Weak evidence that other causes also lower (liver, cancer, CVD)

* Little or no evidence from RCT on mortality.

* Mortality risk elevated in first 4 weeks leaving OAT. And elevated in
15t 4 weeks on OAT with methadone but not for buprenorphine.

e OAT reduces mortality risk during and in critical period after prison
* Evaluate OAT delivery and impact on population health in the UK

pristol.ac.uk



NCD: 24.1% (95% Cl, 17.1%-31.2%) Trauma: 18.1%

% University of (95% Cl, 12.6%-23.7%)

B BRISTOL

Cancer: 6.5%
(95% Cl, 3.6%-9.4%)

Other trauma: 9.7%
(95% Cl, 3.2%-16.2%)

Other NCD: 12.6% Liver: 5.0%
(95% Cl, 7.8%-14.5%) (95% Cl, 2.8%-7.3%)

ID: 19.7% (95% Cl, 11.7%-27.8%)

Suicide: 8.4%
(95% Cl, 4.4%-12.5%)

Other ID:

4.4%
Poisoning or drug-dependence: (95% Cl, Unknown: 6.5%
31.5% (95% Cl, 25.1%-37.8%) AIDS: 15.3% (95% Cl, 6.7%-23.9%) 0%-15.8%) (95% Cl, 2.8%-10.3%)

Larney et al JAMA Psychiatry. 2020; 77(5):493-502. bristol.ac.uk



Identification

Screening

Studies from hand
search / relevant
reviews (n=14)
Source:;
Mattick 2009 (n=4)
Mattick 2014 (n=3)
Bahji 2019 (n=3)
Moore 2019 (n=2)
ClinicalTrials.gov
(v<1)
Author contacted
about another
publication (n=1)

Studies retrieved from electronic
databases (n=8,918)

Duplicates
(n=2,050

Studies for screening (n=6,882)

Eligibility

Included

Full-Text Screening
{n=655)

Not relevant based on title and
abstract (n=6,227)

Eligible studies for review (n=72)

Excluded (n=583)

216 - Noin and out of OAT data

145 - Cohort not defined as engaging in
OAT

97 - Insufficient mortality data

48 - Case reports/series of drug related

| deaths
27 - Duplicate

23 - No original data

19 - Abstract - full text available

4 - Cohort not the primary client of
OAT (e.g. neonatal, perinatal)

2 - Cohort with < 30 individuals

2 - Paper could not be located

Final inclusion:

Primary ohservational papers (n=35)
Secondary observational papers - data
used (n=3)

Secondary observational papers - no
data used (n=18)

Primary RCTs (n=15)

No useable data (n=1)

PROSPERO
Registered
CRD42020171949)

Prisma Flow Diagram

* Multiple Databases and Trial
Registries to January 2020

* P — Opioid Use Disorder
* | — Opioid Agonist Treatment (OAT)
* C—not on OAT

* O — mortality risk (All cause,
Overdose and other causes)

22 eligible RCTs (15 reported on
mortality outcomes)

36 observational cohort studies

e 2* no. of cohorts, 6* no. patients, 3*

PY follow-up than last review (sordo Bm)
2017)


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020171949
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IET BRISTOL Eyidence from Trials

A. All cause mortality in RCTs of OAT and a comparator by setting

Deaths/N Deaths/N

Study QAT

Community

Kakko, 2003 - B 020
Gunne, 1981 -M w17
Yancovitz, 1991 - M 0/149
Metzger, 2015 -B 8623
Lee, 2018 - B 4/287
Newman, 1979 -M  3/50
Krook, 2002 - B 0/55
Schottenfeld, 2008 - BO/44

Gruber, 2008 - M T2
Strain, 1993 - M 0/166
Tanum, 2017 - B o7
Ling, 2010 -B o108

Subtotal (I-squared = 22.5%, p = 0.265)

Prison

Rich, 2015 - M 0114
Kinlock, 2009 - M o7
Gordon, 2014 - B 0104
Subtotal (I-squared = %, p =)

Comparator

4/20
217
2/152
ae27
3/283
1150
051
ra2
39
e
orso
a5

0109
0140
o107

Fawvours OAT

* @

%

RR (95% Cl) Weight
Favours Comparator

0.20 (0.01, 2.82) 11.82
0.33 (0.03, 4.28) 7.33
0.34 (0.03, 4.24) 7 80
0.94 (0.57, 1.57) 44.36
1.13(0.59, 2.17) 18.48
1.50 (0.82, 2.73) 10.21
({Excluded) 0.00

({Excluded) 0.00
{Excluded) 0.00
{Excluded) 0.00
{Excluded) 0.00
({Excluded) 0.00

0.86 (0.59, 1.23) 100.00

(Excluded) 0.00
(Excluded) 0.00
(Excluded) 0.00
L) 0.00

Santo et al JAMA Psychiatry. 2021:78(9):979-993. 2021;

e 15 RCTs (N=3,852 participants).

8 North America; 8 at single clinics;
80% commenced prior to 2010; 60%
lasted six months or fewer

e 40 deaths reported

e 7/15 RCTs with 0 deaths

 Weak evidence that Mortality lower
on those allocated to OAT (RR 0.86;
95%Cl 0.59-1.23)

* No evidence from prison RCT

 Completely underpowered

e None of the RCTs had survival as the
primary outcome; most counted
mortality as an adverse event

bristol.ac.uk
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BRISTHL Observational Studies — All Cause Mortality

o e 36 studies (N~750K (110-300K,
B. All cause mortality in OAT compared to out of OAT
o Y s rm ST . 1.9M PY;>20,000 deaths)

Favours in OAT Favours out of OATES (95% €1
]

Awsstralia "

Digiusto, 2004 - M-8 o268 2r20 -— ! 0.00 (0.00, 0.02) 0.13

Reece, 2010 - B 31119 4056911 -> 0.46 (0.14, 1.50) 0.80

Degenhardt, 2000 - M-8 1223/202337  2580/223661 . 0.52 (0.49, 0.56) 5.66

Kimber, 2015 - M~B 481/83486 12117119691 e 0.57 (0.51, 0.63) 5.50 . .
Keity, 2019 - M-B 87/14990 177119188 —— 0.63 (0.49,0.81) 445 @ Str d f t t
Fellows-Smith, 2011 - M 14/1922 2373096 | ———— 0.98 (0.50, 1.91) 1.93 Ong eVI ence O pro ec Ive
Subtotal (l-squared = 77 8%, p = 0.000) - 0.57 (0.47, 0.70) 18.46

- n

East Asia .

Huang, 2011 - M 31245 28719 - ' 0.06 (0.02, 0.20) 0.78 effe Ct Of OAT glo ba I Iy

Chang, 2015 - M=-B 16/2861 5211535 —_— . 0.17 (0.09, 0.29) 2.39

Huang, 2013 - M 134551 13209 —_— 0.38 (0.18, 0.82) 1.57

Sublota (-squared = 90.6%. p < 0000 —_ 0340 10.058) 1042 e pooled all-cause CMR on OAT

L]
Europe :
Scherbaum, 2002 - M 1811114 141172 — 0.20 (0.10, 0.40) 1.80 1 O p 100 PY 2 4 p 100 PY
Dupouy, 2017 - B 411402 25M1818 > : 0.21 (0.07, 0.60) 0.96 ° e r VS ° e r
Gronbladh, 1990 - M 16/1085 80/1407 —_— 0.26 (0.15, 0.44) 2.51
Durand, 2020 - M 107111875 4571426 —_— 0.29 (0.20, 0.40) 3.73 ° | d RR O 47. 95(y CI 0 42
Cousins, 2016 - M 115/22648 98/6247 —— 0.32 (0.25, 0.42) 4.35 poo e . ) (o} . -
Bakker, 2017 - M+B 15/1289 26892 —_—— 0.40 (0.21, 0.75) 2.04
Bukten, 2019 - M~B 378129172 31911345 - 0.46 (0.40, 0.53) 5.25
Fugeistad, 2007 - M 7713354 1082171 —_— 0.46 (0.34, 0.62) 4.16 O 5 3 )
Weber, 1990 - M 71169 33371 —_— 0.47 (0.21, 1.06) 1.44 .
Abrahamsson, 2017 - M+B 194/14550 1636888 —— 0.56 (0.46, 0.69) 4.83
Hickman, 2018 - M+B 132114385 38425714 | —— 0.61 (0.50, 0.75) 4.91
Cousins, 2011 - M 61/4068 7974313 . —e 0.82 (0.59, 1.14) 3.84
Pavarin, 2017 - M+B 36/5081 77/11242 . —— 1.03 (D.70, 1.54) 3.38
Muga, 2014 - M 299/9685 142/5439 ' +o— 1.18 (0.97. 1.44) 4.89

]

A L I = imenines o Meta-regressions no evidence
Northﬁu‘nerica

Gearing, 1974 - M 110/14474 331170 —— 0.27 (0.18, 0.40) 3.43 M M
Larochelle, 2018 - M=B  43/2256 764/15026 — 0.37 (0.28, 0.51) 4.05 O I e re n I a e e C

Evans, 2015 - M 163/25277 868/51380 —— 0.38 (0.32, 0.45) 5.13
Apped, 2000 - M Q36130 8372355 —— 0.43 (D32, 0.58) 414 .
S T N Gl Ty e R I i * by study year, sample size,
Owerall (l-squared = 88.6%, p = 0.000) é 0.47 (0.42, 0.53) 100.00
NOTE: Weights are from random effects analysis : fOIIOW_u p’ age, gender’
\ o 1 : |

comorbidity

pristol.ac.uk



University of All-cause mortality rates
(AL BRISTOL

Participant characteristics Rate Ratios (95% CIs)

. . | 44 %*

Lower risk of mortality  j® | 556
during OAT across

participant’ | 52 %*

>:35 years } 52 %*

treatment, & study

characteristics | 449

{69

bristol.ac.uk



BAKL Universiey o 2\l CAUSE Mortality — Buprenorphine and .
BRISTOL \ethadone

C .All cause mortality in OAT compared to out of OAT by medication type

Deaths/PY % £
. oo wen * Ofratified by methadone treatment
Favours in OAT Favours out of OAT . .
Buprenorphine 2 2 t d d b h 8
Chang, 2015 0240 7131 < - 0.04 (0.00,064) 094 ( S u IeS an uprenorp Ine
Digiusto, 2004 orss 1713 = +* 0.05 (0.00, 1.41) 0.67 .
Dupouy, 2017 411402 25/1818 - 0.21 (0.07, 0.60) 5.85 Stu d | eS)
Pearce, 2020 87/13190 570/23712 —— 0.27 (0.22,0.34) 27.01
Kimber, 2015 68/22110 324/31817 —— 0.30 (0.23, 0.39) 25.49
Reece, 2010 31119 40/6911 * 0.46 (0.14, 1.50) 4.90
Kelty, 2019 28/6097 78/8619 — 0.51(0.33, 0.78) 18.48
Hickman, 2018 2002877 04/7024 . S— 0.52(0.32,0.84) 16.67
.Sublotal (-squared = 52.3%, p = 0.040) <> 0.34(0.26, 0.45) 100.00 ° BOth OAT tl’eatme ntS Sh OWEd
Methadone .
Huang, 2011 311245 28719 * 0.06 (0.02, 0.20) 1.15
Chang. 2015 16/2621 45/1404 - — 0.19:0.11,0_345l 3.28 Strong prOteCtlve eﬁeCt
Scherbaum, 2002 18/1114 141172 —_— 0.20 (0.10, 0.40) 258
Gronbladn, 1990 16/1085 80/1407 — 0.26 (0.15, 0.44) 3.51
Gearing, 1974 110/14474 3311170 — 0.27 (0.18, 0.40) 4.66
Durand, 2020 107111875 45/1426 —— 0.29 (0.20, 0.40) 5.02
Cousins, 2016 115/22648 98/6247 —_— 0.32(0.25,042) 575
Huang, 2013 131551 13/209 —_— 0.38 (0.18,0.82) 227 ) methadone (RR 047 95%C| 041-
Evans, 2015 163725277 868/51380 —— 0.32 (0.32, 0.45) 6.62
Appel, 2000 93/6130 83/2355 —— 0.43(0.32, 0.58) 5.50
Pearce, 2020 2085/188113 4237/174431 *» 0.46 (0.43, 0.48) 7.24 O . 54)
Fugelstad, 2007 7713354 108/2171 — 0.46 (0.34, 0.62) 553
Weber, 1990 71169 33/371 -> 0.47 (0.21, 1.06) 2.08 .
Ledberg, 2017 36/1493 31/662 —— 0.51(0.32,0.83) 3.91 ) buprenorphlne (RR 034 95%C|
Liu, 2013 1527/190646 4046/282059 . 0.56 (0.53, 0.59) 7.23
Kimber, 2015 750136200 1777/183696 r's 0.57 (0.52, 0.62) T7.12
Hickman, 2018 106/9926 266/17517 —— 0.70(0.56, 0.88) 6.14 O . 2 6 - O . 45)
Kelty, 2019 50/8893 99/10569 —— 0.71(0.51,098) 526
Cousins, 2011 61/4068 7914313 —— 0.82(0.59, 1.14) 5.15
Fellows-Smith, 2011 14/1922 23/3096 —_—— 0.98 (0.50, 1.91) 274
Muga, 2014 299/9685 142/5439 — 1.18(0.97, 1.44) 636
Morozova, 2013 613 312 * 1.83 (0.46,7.31) 0.89
Subtotal (l-squared = 80.0%, p = 0.000) o 0.47 (0.41, 0.54) 100.00
NOTE: Weights are from random effects analysis
|

pristol.ac.uk



Bk universicy of QAT Impact on Other Causes of Death
BRISTOL P

e Allinjury: (17S, 563,000PY, 2,014D) - RR0.34 (95%Cl 0.27-0.42)
* Overdose: (22S, 910,000PY 2,351D) — RR 0.41 (95%Cl 0.33- 0.52)
» Suicide: (14S, 542,000PY 293D) — RR 0.48 (95%Cl 0.37- 0.61)

* Liver Disease: (14S, 520,000PY 597D) — RR 0.89 (95%Cl 0.67- 1.19)

e Cancer: (14S 524,000PY, 522D) — RR 0.72 (95%Cl 0.54-0.98)
« CVD: (14S 524,000PY, 429D) —RR 0.69 (95%Cl 0.60- 0.79)
e HIV-related (15S 493,493PY, 383D) —RR 1.14 (95%Cl 0.75- 1.74)

* Bacterial/ SSTI (13S 500,000PY, 144D) —RR 0.90 (95%Cl1 0.72- 1.12)

pristol.ac.uk



University of
BRISTOL

Critical Periods in and out of OAT

All cause mortality by time period on or off methadone or buprenorphine

Dreaths/PY - o
Study Deaths/PY Remainder In OAT Favours Other Time  Favours Remainder gg 50, cpy Weight
Period In OAT
Methadone - First Four Weeks In / Remaindear In
Cousins, 2016 15/3371 10019277 —_——— 0.86 (0.50, 1.48) 931
Hickman, 2018 13/984 93/8942 —t—— 127 (071, 2.27) 921
Cousins, 2011 28/M623 33/2445 —_—— 128 (077, 2.12) 9.41
Pearce, 2020 201/14390 1884/173723 —— 1.20 (1.11, 1.49) 10.03
Kimber, 2015 31/3067 T19/133132 —— 1.87 (1.31, 2.68) 973
Appel, 2000 771 86/5959 —_—— 283 (1.31,6.11) 863
Chang, 2015 2/85 14/2535 —— » 426 (097, 1875) 6.20
Dwurand, 2020 15/397 92/11478 —_—— 4 T2 (273, 8.14) Q.30
Degenhardt, 2009 94/2505 554/109033 —p—  7.39 (593 9.19) 9.96
Ledberg, 2017 8/52 281441 —pd» T 92 (361, 17.37) 858
Muga, 2014 26/97 27219586 —_— 947 (6.33, 14.16) 965
Subtotal (l-squared = 96.1%, p = 0.000) — 2.81 (1.55, 5.09) 100.00
Methadone - First Four Weeks Out / Remainder In
Cousins, 2011 30/1236 33/2445 —_—— 1.80 (1.10, 2.95) 9.09
Ledbearg, 2017 2136 281441 —_—#—>» 286 (068, 12.00) 3.06
Degenhardt, 2009 38/1898 S554/109033 —_—— 394 (2.84, 5.47T) 10.67
Hickman, 2018 A45/780 93/8942 —— 5.54 (3.88, 7.92) 10.43
Appel, 2000 9/100 86/5959 —_— 524 (3.14,12.39) T.29
Muga, 2014 29/1465 27 2/9586 —p— 701 (478, 10.29) 1017
Cousins, 2016 441181 10019277 —— T 158 (504, 10.24) 10.44
Pearce, 2020 Q0810782 18841 T3T723 -> T FFA(T AT, 8.41) 12 27
Durand, 2020 29/311 92/11478 —» 11.63 (7.66, 17.66) 984
Kimber, 2015 167/2416 T19/133132 = 12.80(10.82, 15.15)11.89
Chang, 2015 S50 14/2535 — 18 11 (652, 50.27) 4.86
Subtotal (l-squared = 89.6%, p = 0.000) - 6.58 (4.93, 8.79) 10000
Buprenorphine - First Four Weeks In / Remainder In
Dupouy, 2017 0/a4 471358 - 000 (000, 0.05) 10.80
Hickman, 2018 3/452 17/2426 > 0.95 (0.28, 3.23) 25.35
Kimber, 2015 Ti2138 G1/19973 ————— 107 (0.49, 2.34) 30.50
Pearce, 2020 2202756 65/10435 ——p— 1.28 (0.79, 2.08) 33.36
Subtotal (l-squared = 81.5%., p = 0.001) 0.58 (0.138, 1.85) 100.00
Buprenorphineg - First Four Weeks Out f Remainder In
Dupouy, 2017 /10 4/1358 - 0.01 (0.00, 0.23) 512
Pearca, 2020 10952790 6510435 —— 827 (4.61, 8.53) 34.55
Hickman, 2018 15/316 17/2425 —— 578 (3.39, 13.58) 27.40
Kimber, 2015 371698 B61/19973 —— T A3(474 10.73) 3294
Subtotal (l-squared = 83 2%, p = 0.000) -{:-‘ 4 85 (2. 37, 9.94) 10000
MOTE: Weights are from random effects analysis
I I
01 1 10

« OQOverall — Mortality Risk
* 6 times higher in 15t month out
of OAT (95%Cl 4.3-8.4)
« 1.9 times higher in 15t month
in OAT (95%CI 1.10, 3.35)
« compared to rest of time on
OAT

« Mortality risk similar leaving
OAT for patients on
buprenorphine or
methadone

« But big difference in
mortality risk in 15t month of
OAT for methadone and
buprenorphine

pristol.ac.uk



University of OAT 1IN Prison on Mortality in Prison and in 15t 4
S BRISTOL \yeeks after release

Mortality in Prison (1 Study)
 On OAT (11D 16,440PY) 0.67 per 100PY vs
 Not on OAT (40D 14,548PY) 2.75 per 100PY

* RR OAT impact 0.24 (95%Cl 0.12, 0.47)
* Drug-related Deaths - First 4 weeks post-release (2 Studies)

e Release on OAT (10D 2,856PY) 3.5 per 100PY
* No OAT prior to release (47D 2,578PY) 21.1 per 100Py

pristol.ac.uk
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BRISTHL  conclusions

« OAT strongly associated with lower risk of mortality (| 51%)

« Lower risk of multiple causes of mortality in OAT...

Suicide (52%), cancer (28%), alcohol-related (41%), cardiovascular-related (31%), and drug-
related mortality (59%)

« Mortality 6 times 1 leaving OAT in first month vs. in OAT more than 1 month

« | Mortality risk in OAT during and after release from incarceration

« Retention critical to achieve population benefits of OAT
« Evaluate OAT in UK on averting OD and ACM

« Strengthen evidence on OAT in prison on mortality risk in and out of prison

bristol.ac.uk



A University of Opioid overdose deaths Increasing
DE BRISTOL

2019 ~2,200 opioid related poisoning deaths (>50%
Number of drug-induced deaths, count per million . .
(latest available data as at October 2019) Age-stan ardlfed mortt%lage[glgegwglljysaqggllaugérom or morpﬁnc ancﬁu_pwecﬁnnln&,lanar«!nd

Scotland Wales, registered 1993 and 2019
Estonia
Sweden
Norway
United Kingdom
England
Ireland
Finland
Denmark
Lithuania
Slovenia
Auwustria
Cyprus
European Union
Croatia
Netherlands
Germany
Luxembourg
Turkey
Latvia
Malta
Spain
Italy
Belgium
Poland
France
Slovakia
Hungary
Czechia
Portugal
Bulgaria
Romania

Age-standardised rate per million people

lllllli!l

M

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

(=]

Year of death registration

= Any opiate = Heroin or morphine == Methadone

Source: Office for National Statistics - Deaths related to drug poisoning in England and Wales

50 100 150 200 250

bristol.ac.uk



Cause of death

[ Overdose [ Injury O HCV
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Probability that OAT reduces mortality for
different durations of treatment

ent

Probability that treatm
reduces average mortality

—
[

0.8

0.6

0.4

0.2

20

30

40

50

Proportion of deaths averted through
OAT program from 2001-2020 NSW

60 70 80 90 100

Duration of treatment (weeks)

60.0%

70)

£50.0%

2020 (

40.0%

30.0%

20.0%

Deaths averted among people

who received OAT in NSW 2001

10.0%

0.0%

53% [95%Cr1:49-57]

—

27% [95%Crl:22-31]

Deaths:

Deaths from

overdose
Deaths from

other causes

—
12% [95%Crl:9-14]

5% [95%Crl:4-

$

OAT in community and prison OAT progra{m in prison

Scenarios

6]
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Evidence for impacts across varied outcomes Extra- Injecting Opioid HIV HCV Suicide Injuries
varies... medical use risks overdose incidence incidence

Individual psychosocial interventions J - - - - -
Peer-based self-help groups -- - - - - -
Needle syringe programs (NSP) X J - J - - -
Condom provision - - - J - - -
Opioid agonist treatment (OAT) J J 4 Al J J J
Naltrexone — Oral - - - - -
Naltrexone — Implant NP N - - -- - -
Residential rehabilitation -- X - - -- - -
Detoxification alone X -- - - - - -
HCV antiviral treatment NP A - - J - --
HIV antiretroviral treatment (ART) -- -- -
Safe injecting centres (SICs) X - -

Naloxone provision

Compulsory detention of drug users

Criminalisation of drug use

Degenhardt et al (2020). The Lancet




