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Although its effectiveness is somewhat controversial, it appears that
dihydrocodeine (DHC) is still prescribed in the UK as an alternative to
both methadone and buprenorphine for the treatment of opiate

Data covering the period 1997-2007 voluntarily supplied by coroners
were analysed. All cases pertaining to victims with a clear history of
opiate/opioid misuse and in which DHC, either on its own or in
combination, was identified at post-mortem toxicology and/or
implicated in death, were extracted from the database.

Dihydrocodeine, either alone or in combination, was identified in 584
fatalities meeting the selection criteria. In 44% of cases it was directly
implicated in the cause of death.These cases represented about 6.8%

WHAT THIS STUDY ADDS of all opiate/opioid-related deaths during this period. Typical DHC cases

CONCLUSIONS

identified were White males in their early thirties. Accidental deaths
(96%) were likely to involve DHC in combination with other
psychoactives, mainly heroin/morphine, hypnotics/sedatives and
methadone. Both paracetamol and antidepressants were found in
proportionately more suicide cases than in accidental overdoses. DHC
had been prescribed to the decedent in at least 45% of cases.

Opiate/opioid misusers should be educated about risks associated with
polydrug intake. More in particular, co-administration of DHC with
heroin, methadone and benzodiazepines may increase the risk of
accidental fatal overdose. Prescribers should carefully consider
pharmacological intervention alternative to DHC (e.g. methadone,
buprenorphine) when managing and treating opiate addiction. More
resources are required to do prospective research in this area.
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Introduction

Dihydrocodeine (DHC) is a semi-synthetic opioid [1]
licensed in most countries to treat moderate to severe
pain. However, DHC is sometimes prescribed as well as
an alternative to other medications (e.g. methadone and
buprenorphine) in substitution or detoxification treat-
ment of opioid misuse [2]. In the UK, DHC is a controlled
drug and any preparation containing more than 1.5% (as a
base) of the substance or a maximum dose of 10 mg is a
prescription only medicine (POM). DHC is not licensed in
the UK for the treatment of opiate dependence and
should not normally be used for such purposes [3]. The
effectiveness of DHC for opiate addiction treatment is still
controversial. In Germany, Krausz et al. [4] carried out both
a retrospective and a prospective study assessing the
effects of the codeine-based substitution in heroin
abusers (n = 416). In terms of a number of parameters,
including physical and psychological health, social inte-
gration, criminal activities and consumption patterns, a
general improvement was noticed, and results were
similar to those reported with standard opioid agonist
treatment. Similarly, Robertson et al. [2] from the UK, sug-
gested that DHC maintenance regimes showed compa-
rable improvements with those of methadone (n = 235).
Conversely, Elias’s [5] earlier observations identified a
lower compliance with DHC than that observed with
methadone. Although DHC has been suggested as a useful
tool for detoxification from methadone [6], a recent ran-
domized controlled trial concluded that DHC should not
be prescribed for opiate detoxification [7]. In fact, DHC
might be less effective than both buprenorphine [8] and
methadone [9] for opiate/opioid detoxification purposes.
In the UK, both general practitioners and community phar-
macists occupy a pivotal position in relation to providing
treatment for opiate addiction. Strang et al.[10] found that
8.5% of general practitioners in England and Wales
declared they had previously prescribed DHC for treat-
ment of opioid misuse at some point. Furthermore, Mathe-
son etal. [11] pointed out that 26% of pharmacists in
Scotland dispensed DHC and Pearson et al. [12] observed
that DHC is the most common medication given to opiate
misusers to manage opiate withdrawal symptoms in
police custody in seven London areas.

On the other hand, it is an issue of concern that DHC
prescription rates seem to be related to levels of DHC
fatalities in both Scotland [13] and Germany [14]. This is
possibly in relation to levels of disregard of the availability
of supervised or interval dispensing of opioids, which in
turn may increase the risk of diversion to the black market
and hence their availability for recreational abuse [10].
Misuse of DHC itself has been widely reported [15-17].
Recently, Cicero et al.[18, 19] emphasized how recreational
abuse of opioid analgesics is becoming an increasing phe-
nomenon, albeit predominantly occurring in a context of
polydrug abuse [15].
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Opiate analgesics in general, and DHC in particular, are
often identified in studies focusing on drug-related deaths
in addicts [13, 14, 20-22]. It is thought that in recent years
improvements have occurred in the quality of treatment of
addiction, and DHC prescriptions for opiate management
have dropped in several areas [23]. However, DHC-related
deaths continue to be a risk for addicts in the UK [24].

In order to have a better understanding of this impor-
tant phenomenon, we analysed levels of involvement of
DHC in deaths that occurred between 1997 and 2007
among individuals with a history of opiate/opioid misuse
reported to the National Programme on Substance Abuse
Deaths (np-SAD) at St George’s, University of London.

Methods

The National Programme on Substance Abuse Deaths (np-
SAD) was established after the Home Office Addicts Index
closed in 1997 and, since then, it has regularly received
information from coroners on a voluntary basis on deaths
related to drugs in both addicts and non-addicts in
England and Wales, Northern Ireland, the Channel Islands
and the Isle of Man. Since 2004, information has been
received from the Scottish Crime and Drug Enforcement
Agency and the General Register Office for Northern
Ireland. To date, details of some 23000 deaths have
been received. The data presented here relate to those
1997-2007 cases which had already been entered in the
database by 1 June 2009.

To be recorded in the np-SAD database as a drug-
related death, at least one of the following criteria must be
met: (i) presence of one or more psychoactive substances
directly implicated in death, (ii) history of dependence or
abuse of drugs and (iii) presence of controlled drugs at
post-mortem. Alcohol is included only when implicated in
combination with other qualifying drugs. The response
rate from Coroners in England and Wales has been as high
as 95% [24].

When Coroners’ inquests are complete, cases are
reported by demographic characteristics, time and place of
death, whether they were prescribed medication(s), history
of drug addiction, psychoactive substances found at post-
mortem (including alcohol), causes of death and any other
information that Coroners considered to be relevant. We
extracted all cases in which victims had a clear history of
opiate/opioid misuse. The following criteria also had to be
met: (i) DHC or metabolites identified in the post-mortem
toxicology and (ii) DHC considered as implicated in death.
Deaths were classified as either intentional (e.g. suicide) or
accidental in line with the Coroner’s verdict. As heroin
is chiefly metabolized to morphine, there are difficulties
in distinguishing heroin (i.e. diacetylmorphine) from mor-
phine intoxication cases at post-mortem [25]. For the
purpose of this study, those victims in whom either heroin
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or morphine, or both, were identified were included in the
heroin/morphine category.

Statistical analysis

Analyses were performed using the Statistical Package for
Social Sciences (spss), version 10 for Windows.Demographic
details, risk factors and categorical data were expressed
as percentages within groups, and compared with the
Pearson chi-squared test (two-tailed) or Fisher’s exact test if
appropriate.The results for statistical tests were regarded as
significant at or below the 5% probability level.

Results

There were 646 cases identified as DHC-related deaths in
this opiate/opioid misusers’ population (Table 1). In 62
cases, the cause of death was considered by the Coroner to
be unascertained and hence those cases were excluded
from the statistical analyses. DHC was specifically men-
tioned in 44% of all cases and found in the post-mortem
toxicology results of 96% of cases. Basic demographic
information of the sample is summarized in Table 1. White
victims were more represented in accidental deaths than
victims from other ethnic groups (P = 0.013). Accidental
death victims were younger than the intentional death
ones (mean age 35.3 vs. 38.8 years, P = 0.013). Females
were more represented in the intentional death subgroup
(P =0.036).

Most (489, 96.1%) victims died from polydrug intake
(see Table 2), with a mean of 3.30 (SD = 1.25) substances
found at post-mortem. A significant difference in the
number of drugs ingested between the accidental and

Table 1

Deaths of opiate/opioid misusers involving dihydrocodeine UK, 1997-2007. Victims’ basic socio-demographics and comparisons between accidental and
intentional death subgroups (*)

intentional deaths groups was identified (3.37 vs. 2.80
respectively, P < 0.001). Heroin/morphine (P < 0.001),
methadone (P=0.006) and hypnotics/sedatives (P=0.012)
were more likely to be identified in accidental deaths.Con-
versely, both paracetamol (P = 0.043) and antidepressants
(P = 0.046) were more frequently identified in the inten-
tional deaths subgroup. DHC was more frequently identi-
fied as the only drug at post-mortem in the suicidal
subgroup (P < 0.0001).

Complete information on prescribed medication was
made available for 450 cases only (see Table 3). Prior to
death, DHC was regularly prescribed to 202 (44.9%) sub-
jects.In comparison to those prescribed with DHC, victims
in which illicit DHC was identified were more likely to have
been prescribed with methadone (P < 0.0001) but pre-
sented as well with a higher proportion of deaths due to
both street/illicit methadone (P = 0.002) and hypnotics/
sedatives (P = 0.029). Conversely, victims prescribed with
DHC were more likely to have been prescribed with
hypnotics/sedatives (P < 0.0001) as well. In this subgroup,
illicit antidepressants were more likely to be identified at
post-mortem (P=0.006).In 14 cases,a concurrent prescrip-
tion of methadone and DHC was identified.

Discussion

To the best of our knowledge, the present report con-
stitutes the largest available collection of DHC mortality
data pertaining to victims with a clear history of opiate/
opioid misuse. DHC was identified, either alone or in
combination, in about 4.5% of total cases held in the
np-SAD database between 1997 and 2007, or 6.8% of all
opiate/opioid-related deaths. Victims of accidental and

Number of
valid cases Accidental Intentional Chi square
(n =584) (n =509) (n =75) (two-tailed)
Gender 584
Male 407 (80.0%) 52 (69.3%) 459 (78.6%) x> =4.389 0.036
Female 102 (20.0%) 23 (30.7%) 125 (21.4%)
Ethnicity 512
White 438 (97.8%) 59 (92.2%) 497 (97.1%) x> =6.132 0.0131
Other 10 (2.2%) 5(7.8%) 15 (2.9%)
Employment status 544
Unemployment; inability to work; sickness 355 (75.2%) 47 (65.3%) 402 (73.9%) x?=3.196 0.074
Employed or other defined working condition 117 (24.8%) 25 (34.7%) 140 (26.1%)
Living arrangements 543
Alone/other 263 (55.3%) 32 (47.8%) 293 (54.3%) x?=1.328 0.249
With others 213 (44.7%) 35 (52.2%) 248 (45.7%)
Mean age (SD) (years) 584 35.3 (9.5) 38.8 (11.2) 35.8 (9.8) t=-2.858 0.013
min = 16.0; max = 70.7

Bold figures are statistically significant. *All subjects here described had a clear history of opiate/opioid misuse; t = Student's t-test; y? = chi-squared test; T = Fisher’s correction.
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Table 2

Deaths of opiate/opioid misusers involving dihydrocodeine UK, 1997-2007.Substances identified at post-mortem and comparisons between accidental and
intentional subgroups (¥)

Accidental deaths Intentional deaths Total sample
(n = 509) (n =175) (n = 584) Statistics
Mean number of substances 3.37 (SD = 1.25) 2.80 (SD = 1.36) 3.30 (SD =1.28 t=3.661 0.000
min = 1;max =7
Dihydrocodeine only 20 (3.9%) 14 (18.7%) 34 (5.8%) X’ = 25.894 0.0001
Dihydrocodeine in combination with other substances 489 (96.1%) 61 (81.3%) 550 (94.2%)
Other psychoactive substances
Alcohol in combination 154 (30.3%) 5 (20.0%) 169 (28.9%) x?=3.343 0.067
Heroin/morphine 289 (56.8%) 2 (29.3%) 311 (53.3%). x> =19.778 0.000
Methadone 128 (25.1%) 8 (10.7%) 136 (23.3%) x> =7.673 0.006
Opiate analgesics 122 (24.0%) 0 (26.7%) 142 (24.3%) x> =0.259 0.611
Cannabis 7 (7.3%) 2(2.7%) 9 (6.7%) x> =2.222 0.136
Psychostimulants 3 (16.3%) 8 (10.7%) 1 (15.6%) x?=1.581 0.209
Hypnotics/sedatives 262 (51.5%) 27 (36.0%) 289 (49.5%) x> =6.261 0.012
Antidepressants 6 (14.9%) 8 (24.0%) 4 (16.1%) x? =3.981 0.046
Paracetamol 2 (4.3%) 8 (10.7%) 30 (5.1%) x> =5.339 0.043t1

Bold figures are statistically significant. *All subjects here described had a clear history of drug addiction; t = Student's t-test; x? = chi-squared test; t = Fisher’s correction.

Table 3

Deaths of opiate/opioid misusers involving dihydrocodeine (DHC) UK, 1997-2007. Psychoactive medication prescribed, substances identified at post-
mortem and comparisons between prescribed and non-prescribed DHC subgroups (*)

DHC not prescribed DHC prescribed

(n = 248) (1)) Total (n = 450) Statistics
Demographics
Mean age (SD) (years) 36.06 (10.09) 36.16 (9.63) 36.10 (9.87) t=0.106 0.916
min = 18.0; max = 70.7
Gender
Female 58 (23.4%) 47 (23.3%) 105 (23.3%) x? = 0.001 0.976
Male 190 (76.6%) 155 (76.7 %) 345 (76.7%)
Cause of death
Accidental 213 (85.9%) 163 (80.7%) 376 (83.6%) x> =2.186 0.139
Intentional 35 (14.1%) 39 (19.3%) 74 (16.4%)
Psychoactive substances prescribed
Hypnotics/sedatives 98 (39.5%) 141 (69.8%) 239 (53.1%) x% =41.003 0.000
Antidepressants 57 (23.0%) 63 (31.2%) 120 (26.7%) x? =3.832 0.050
Methadone 50 (20.2%) 14 (6.9%) 4 (14.2%) ¥ =15.974 0.000
Opiate analgesics — other than DHC 16 (6.5%) 18 (8.9%) 4 (7.6%) x? = 0.964 0.326
Other psychoactive substances 35 (14.1%) 39 (19.3%) 4 (16.4%) x> =2.186 0.139
Non-prescribed substances implicated
Alcohol in combination 77 (31.0%) 52 (25 7%) 129 (28.7%) x> =1533 0.216
Hypnotics/sedatives 138 (55.6%) (45.0%) 229 (50.9%) x% = 5.001 0.029+
Heroin/morphine 132 (53.2%) 97 (48 0%) 229 (50.9%) x? = 1.207 0.272t
Antidepressants 32 (12.9%) 46 (22.8%) 78 (17.3%) x%=7.567 0.006
Methadone 71 (28.6%) 33 (16.3%) 104 (23.1%) x? = 9.466 0.002
Cannabis 20 (8.1%) 12 (5.9%) 32 (7.1%) x? = 0.760 0.383
Psychostimulants 43 (17.3%) 28 (13.9%) 71 (15.8%) x2=1.013 0.314
Other psychoactive substances 14 (5.7%) 6 (2.9%) 20 (4.4%) x% = 1.960 0.161
Other opiate/opioid analgesics (i.e. not heroin/morphine) 68 (27.4%) 42 (20.8%) 110 (24.4%) x> =2.647 0.104

Bold figures are statistically significant. *All subjects here described had a clear history of drug addiction; t = Student's t-test; x? = chi-squared test; t = Fisher’s correction.

intentional fatalities presented differences in terms of both the ingestion of a combination of substances [20, 24]. Con-
demographic features and patterns of drugs involved. As in versely, in line with previous reports [27], DHC fatal mono-
previous reports [26], most (87.2%) deaths were here con- intoxications occurred rarely and were more frequently
sidered to be accidental and typically occurring following identified in suicides (P =0.001).
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Accidental and intentional subgroups presented with
different demographic characteristics. Typical accidental
victims were White males in their thirties and two-thirds
of them were in receipt of state benefits, reflecting these
clients’ levels of social vulnerability [28].Those of non-
White ethnicity were more represented in suicidal victims,
in line with previous studies which show that being part of
a minority community could be a risk factor for suicide
[29].In contrast with the rest of the sample, typical suicidal
victims were females and older. Although not invariably
[30, 31], there is evidence that female addicts are more
at risk than their male counterparts for suicide [32, 33],
and especially so for those suffering from depression [34].
With ageing, addicts tend to decrease their drug use levels
but present with a range of issues, such as alcohol misuse
[35], physical illness [36] and pain [37, 38]. All of the above
factors are considered to be associated with higher
suicidal rates.

There was a significantly higher proportion (P < 0.0001)
of intentional deaths compared with accidental overdoses,
where DHC as a sole substance was found in the post-
mortem toxicology results. The average number of post-
mortem substances was also lower in this group. These
findings suggest that accidental overdoses are more likely
to occur as a result of poly-substance use and that delib-
erate overdoses are more commonly achieved by taking a
fatal dose of a single opioid drug.

Differences in patterns of drug misuse between
accidental and intentional deaths may confirm the pos-
sible role of depression as a risk factor for suicide. Present
data indeed showed that antidepressants were identified
in almost a quarter of suicidal victims. Antidepressants
have been frequently reported as a major means of
self-poisoning over the years [39, 40]. The use of paraceta-
mol was also frequently identified in intentional death
victims, with its use for suicidal purposes being a well-
known phenomenon in the UK [22, 41, 42].

Conversely, in line with previous reports [43],accidental
deaths included here a relevant proportion of heroin/
morphine (almost six out of 10 cases), methadone (one
case out of four) and hypnotics/sedatives (one case out of
two) related fatalities. DHC may have been used by opioid
addicts as an alternative opiate preparation at times of
heroin shortage or may have been part of an attempt
at self-detoxification [44]. Use of alternative opiates (i.e.
morphine) in areas where heroin is less available has been
also described [45].

Differences in prescription patterns between acciden-
tal and intentional deaths were identified as well. In our
sample, information on the prescribing of DHC to the
deceased was only available for about 45% of cases, there-
fore it is likely that it was illicitly obtained in over a half of
cases. In the UK it seems that DHC, similarly to remaining
opiate/opioid analgesics [22], is most likely obtained illic-
itly from friends/relatives or from the streets [10] rather
than from Internet websites. These victims were instead
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more frequently prescribed with methadone and non-
prescribed hypnotic/sedatives were also more likely iden-
tified at post-mortem. In order to prevent fatalities, users
should be educated about risks associated with polydrug
misuse and more effective strategies to minimize diversion
of prescribed opiates/opioids and tranquillizers should be
implemented. When prescribing methadone, clinicians
must consider that low dosages of either buprenorphine
or methadone are less effective in retaining patients and in
controlling concurrent drug abuse [46-48].

Conversely, DHC was prescribed in about 45% of cases,
and in a limited number of cases (n = 14) DHC and metha-
done were concurrently prescribed prior to death. Given
that all the victims presented with a clear history of opiate/
opioid misuse, one could conclude that DHC, although
unlicensed for this use, was actually prescribed for the
treatment of opiate addiction itself. DHC maintenance
treatment deserves more attention compared with metha-
done or other opioids,as DHC has weaker pharmacological
effects [4] and studies about the effectiveness of DHC as a
treatment for addiction are limited [49].

An examination of deaths related to buprenorphine
between 1980 and 2002 also found that an important pro-
portion of these cases involved suicide (28%). However,
most of these did not have a history of drug misuse or
dependence [50]. Buprenorphine as a sole drug was found
in about one-sixth of these cases (7/43),a larger proportion
than that for DHC (6%) found in the present study, and
for methadone cases (6%) reported to the np-SAD in
2009 [24]. Where heroin/morphine and methadone were
prescribed to individuals 77% and 65%, respectively, had
had it implicated in death, compared with a lower propor-
tion for other opiates/opioid analgesics (60%) [24]. These
findings support the suggestion [4] that DHC has weaker
pharmacological effects than some other opioids.

Interestingly, among those prescribed DHC there were
high rates of victims prescribed both hypnotics/sedatives
(almost 70%) and antidepressants (about one case
out of three). In opiate/opioid-treated addicts, this finding
may suggest the presence of either poorly medicated
withdrawal symptoms [51, 52], or a co-morbid anxiety/
depression problem [53, 54].In these cases, higher mainte-
nance dosages of buprenorphine/methadone should
probably be considered instead [55].

In a subsample of the present study population, DHC
may have been prescribed as a painkiller. Even when
detoxified [56], opiate addicts may indeed frequently seek
help for pain control reasons. Opiate misusers may suffer
from altered pain perception [57], with pain distress possi-
bly being correlated with drug cravings [58]. Further
studies are needed to analyse better treatment options for
multiple co-morbid (i.e. substance misuse, pain, psychiatric
problems) addicts.

Limitations of this study may include variations in
coroners’ reporting rates over time, lack of total geogra-
phical coverage of coroner’s jurisdictions, incomplete



information relating to prescription of psychoactive
medications in almost one case out of four and lack of
information on the concentration of DHC detected in
body fluids, so that some victims might have had only
traces of the substance. As mortality rates (e.g. number of
deaths out of number of DHC prescriptions) were not
here calculated, it may be difficult to determine the true
extent of risks associated with DHC consumption. Further-
more, the sample did not include deaths related to the
prescription of other substitution therapies, so one may
be unable to determine whether the DHC prescription
was in fact associated with an increased risk of death rela-
tive to other modalities. The paper represents a retrospec-
tive analysis of deaths notified voluntarily to a Special
Mortality Register. Such studies are easier and cheaper to
undertake than setting up large-scale prospective studies
with long periods of follow-up. However, the findings
reported here are based on several hundred cases and
may hopefully provide a solid basis for the conclusions
drawn. Further studies of a similar nature should be con-
ducted on other populations to see if the patterns
described in this paper are confirmed. It would also be
instructive to make a comparison of deaths for those with
a history of DHC use/misuse with those without such a
history. This would throw light on the role of the drug as
a pain-killer in contrast to its use as a treatment for
opiate/opioid dependence.

Notwithstanding the possible biases outlined above,
mortality rates reported here may suggest caution when
prescribing DHC to opiate addicts for either maintenance
or detoxification therapy.
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