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GOAL
To monitor intoxication deaths associated with safbse use in Baltimore.

HIGHLIGHTS

Intoxication deaths associated with drugs of abusar alcohol increased in the
fourth quarter of 2008 compared to the third quarter of the same year but
remained substantially lower than the fourth quarte of 2007.During the fourth
guarter of 2008, the Maryland Office of the Chieédiical Examiner recorded 38
intoxication deaths associated with drugs of almusdcohol among Baltimore City
residents, and 41 deaths resulting from drug osebar alcohol-associated
intoxications that occurred in Baltimore City rediass of residence. The comparable
numbers for the third quarter of 2008 were 33 addéaths, and for the fourth
qguarter of 2007, 67 and 79.

Considering the year as a whole, intoxication deathassociated with drugs of
abuse or alcohol were more than a third lower in 208 than in 2007.There were
152 deaths among residents in 2008, compared tin238)7; and there were 176
deaths resulting from intoxications occurring intBaore regardless of residence,
compared to 281 in 2007. These numbers are thestsiece 1995, the earliest year
for which data are available.

Deaths associated with all substances decreased®08 compared to 2007
Decreases were most pronounced for cocaine-assodatths, which decreased by
48% and for heroin-associated and methadone-assodaaths, which both
decreased by approximately 40%. Alcohol-associdéadhs decreased the least (by
20%). The decrease in methadone-associated deaghthe/first since those deaths
began increasing in 2000.

METHODOLOGY

The methodology used was identical to that usexirprevious reports
(http://baltimorehealth.org/info/2008_01_24.IntoxioaDeaths.pdt Briefly, we used
records from the Maryland Office of the Chief Madi&xaminer (OCME). The OCME
reviews all deaths in Maryland caused by violesogide, or injury; sudden deaths in
apparently healthy individuals; and deaths thatsaspicious or unusual. The OCME
determines cause of death based on information fhendleath scene, police records,
medical records, autopsy results, and toxicologiesililts. Intoxication deaths were
deaths where the OCME-determined cause of dedlidied the word “intoxication” and
the manner of death was categorized by the OCMie@iglental or undetermined.

Based on recommendations from the OCME, we claskén intoxication death as being
associated with a givearug of abusef either of two criteria were met: (1) the drugsv
mentioned in the OCME-determined cause of deat(R)ahe OCME-determined cause
of death used non-specific terms such as “drugicébion” or “narcotic intoxication”

and the toxicological analysis indicated the preseasf the drug. Drugs of abuse
considered in this analysis include opioids (egoime methadone, fentanyl), cocaine,



benzodiazepines, and amphetamines among othera.déonplete list, please refer to our
previous report.

Alcoholassociated intoxication deaths were defined athdeehere “alcohol” or
“ethanol” was mentioned in the OCME-determined eanfsdeath, regardless of what
was in the toxicological results. Substance-spec#itegories were not mutually
exclusive: a death identified as associated wikvan substance could have been
associated with other substances as well.

Data presented here were obtained from the OCMEpoih 1, 2009. We present data for
deaths that occurred between October 1, 2008 andrdtmer 31, 2008 as well as for the
entire 2008 year and compare trends across yednite We quasi-totality of deaths
occurring in each of the four quarters of 2008 wélve been recorded by the OCME by
April 1, 2009, it is possible that a few deathd thecurred in that period may be recorded
subsequent to that date. Those deaths will bededun future quarterly reports based on
updated data obtained from the OCME.

As in our previous report, we present results botldeaths among Baltimore City
residents and for deaths resulting from intoxicaithat occurred in Baltimore regardless
of residence.

Further details about our methodology can be faatnd
http://baltimorehealth.org/info/2008 01 24.IntoxioaDeaths.pdf

RESULTS

Deaths associated with drugs of abuse or alcohol
Figure 1 displays deaths among residents and megd@om intoxications in Baltimore
by quarter from 1995 to 2008.

Number of deaths .

Figure 1: Intoxication deaths associated with drug®f abuse or alcohol (a) among Baltimore City resihts and (b) resulting from
intoxications occuring in Baltimore, according tomedical examiner records, by year and quarter, 199% 2008
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As of April 1, 2009, 38 intoxication deaths asstaibwith drugs of abuse or alcohol had
been recorded among Baltimore City residents dutiegourth quarter of 2008. This
represents five more deaths compared to the thiadtey of 2008 and 2@wer deaths
compared to the fourth quarter of 2007. Considedi@gths resulting from intoxications
occurring in Baltimore regardless of residence QI@&ME recorded 41 such deaths for




the fourth quarter of 2008. This is two more thathie third quarter of 2008 and 38
fewer than the fourth quarter of 2007.

Overall, between January' 2008 and December 32008, the OCME recorded 152
drug of abuse- or alcohol-associated deaths anesigents and 176 deaths resulting
from drug of abuse- or alcohol-associated intoxicest occurring in Baltimore City
regardless of residence (Figure 2). This repressen® death (36%) drop in resident
deaths compared to 2007 and a 105 death (37%)inldgaths resulting from Baltimore
intoxications.

Figure 2: Intoxication deaths associated with drug®f abuse or alcohol (a) among
Baltimore city residents and (b) among deaths restihg from intoxications occurring in
Baltimore, according to medical examiner records, 2995-2008
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Substances associated with drug of abuse- and al@dsociated intoxication deaths
As in previous years, the quasi-totality of intation deaths during 2008 involved at
least one drug of abuse, with heroin being the moastmon drug of abuse associated
with these deaths, accounting for 59% of resideatlts and 60% of deaths resulting
from intoxications occurring in Baltimore regardied residence (Table 1). Deaths
associated with multiple substances remained peatal

Deaths associated with all common substances cfeatbecreased in 2008 compared to
2007 (Table 1 and Figures 3 and 4). Among the mastmon substances of abuse
(heroin, cocaine, methadone and alcohol), cocasseaated deaths decreased the most
(by 48%). Heroin-associated and methadone-assdaia&ths decreased by
approximately 40%. Alcohol-associated deaths dseckthe least (by 20%).

Compared to 2007, the proportion of deaths asstiaith heroin decreased slightly in
2008 (by 8-9%), while the proportion of deaths assted with cocaine decreased by 16-
21%. In contrast, the proportion of deaths assediatith alcohol increased by 20-24%.
The proportions of deaths associated with othestsimces remained relatively flat
between 2007 and 2008.



No buprenorphine-associated deaths were observetyd008, compared to one such
death in 2007. However, it is important to note 8amples are not routinely tested for
buprenorphine, but instead are only tested whisndéemed indicated by the OCME.

Table 1: Number and percentage of intoxication dedis associated with drugs of abuse or
alcohol according to medical examiner records, byubstance(s) involved, comparing 2007 to
2008

Deaths resulting from
intoxications in Baltimore
City
2007 2008 2007 2008
Intoxication death involves? # % # % # % # %

Baltimore City resident
deaths

QLCUOSZO' oratleastonedugof 536 10005 152 100% 281 100% 176 100%

At least one drug of abuse 231 98% 147  97% 271 96% 171 97%

Opioids 214 91% 134 88% 258 90% 155 88%
Opioids and cocaine 73 31% 33 22% 88 31% 39 22%
Opioids and alcohol 36 15% 27 18% 43 15% 33 19%
opiowds wihout ofler drugs 114 48% 80  53% 131 47% 89  51%
Heroin 150 64% 90 59% 18t 66% 106 60%

Heroin and cocaine 57 24% 27 18% 71 25% 31 18%
Heroin and alcohol 27 11% 19 13% 34 12% 22 13%
Heroin without other drugs 60 2504 38 2504 79 26% 45 26%
of abuse or alcohol

Methadone 76 32% 46 30% 85 30% 51 29%
Methadone and heroin 20 8% 9 6% 25 9% 12 7%
Methadone and cocaine 18 8% 4 3% 21 7% 7 4%
Methadone and alcohol 7 3% 7 5% 8 3% 8 5%
mﬁg‘;‘gﬁggu";ﬁ;";‘éﬂfél 36 15% 26 17% 38 14% 25  14%
Buprenorphin@ 1 0% 0 0% 1 0% 0 0%
Fentanyl 3 1% 3 2% 3 1% 2 1%
ﬁsgfc;ggaoo;‘gmdone o 9 4% 8 5% 10 4% 8 5%

Cocaine 89 38% 46 30% 10E 37% 55 31%
Cocaine and alcohol 11 5% 11 7% 13 5% 12 7%
Cocaine without other drugs 15 6% 10 7% 16 6% 12 7%
of abuse or alcohol

Benzodiazepines 5 2% 2 1% 7 2% 2 1%

Alcohol 43 18% 35 23% 55 20% 42 24%

Alcohol without other drugs of

abuse 5 2% 5 3% 10 4% 5 3%

1 Except where noted, involvement of one substaoes dot preclude the possibility that other sultstarmre involved
as well.

2 In contrast with the other substances in thisetaddimples are not routinely tested for buprenagtonly when it is
deemed indicated by the OCME.

Figures 3 and 4 present the number of deaths assdavith specific substances for each
year from 1995 to 2008 among resident deaths (Eiuand among deaths resulting
from intoxications in Baltimore regardless of reside (Figure 4). These graphs show
that deaths associated with all substances stadiecased in 2008 compared to the
previous year, but that deaths associated withhalatecreased the least. These graphs



also show that the decrease in methadone-assodedtias represents the first decrease
observed since those deaths began increasinggudney in the year 2000.

Figure 3: Intoxication deaths associated with drug®f abuse or alcohol among Baltimore
City residents according to medical examiner recorsl, 1995-2008
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Figure 4: Fatal intoxications associated with drug®f abuse or alcohol occurring in Baltimore
City (regardless of residence) according to medicaxaminer records, 1995-2008
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Figure 5 showsates of death due to drug of abuse- or alcohol-assetimtoxication
among Baltimore city residents from 1995 to 2008teR present the number of deaths
per 10,000 city residents. The fact that the trendke rates are identical to the trends in

! Population denominators for rates were intercepspllation estimates for 1995-1999, Census 2000 fo
2000, and Baltimore city's challenges to the paste¢estimates for 2001-2007. The 2007 challenge
estimate was used for the 2008 denominator. Rates mot age adjusted, as age information was not
available prior to 2003. However, crude rates werarly identical to age-adjusted rates for 20038200



the number of deaths (Figure 3) means that therabdérends in the number of d
are not due simply to changes in the size of thyepapulation.

Figure 5: Rates of death due to intoxication assaatied with drugs of
abuse or alcohol among Baltimore City residents aceding to medical
examiner records, 1995-2008
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Figure 6 displays thpercentageof intoxications deaths among city residents dased

with specific substances. Figure 6 shows that #regmt of intoxication deaths associated
with heroin decreased substantially between 2002804, going from nearly 90% of
deaths to slightly over 60%. That percentage hlsdteady since 2004. In contrast,
methadone deaths have increased as a percentagexafation deaths regularly since

1999, going from less than 10% in 1999 to over 30%Z008.

Figure 6: Percentage of drug of abuse- or alcoholsaociated deaths among Baltimore residents
associated with specific substances according to dieal examiner records, 1995-2008
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Demographic characteristics of victims
As in 2007, victims of fatal drug of abuse- or ddobassociated intoxications in 2008
were predominantly male, African American and wamneaverage in their mid-forties
(Table 2). In 2008, there was one death in a micmmpared to none in 2067 he death
was associated with methadone and occurred in géanold.

Table 2: Sex, race, and age of victims of fatal inkications associated with drugs of abuse or
alcohol according to medical examiner records, 200and 2008

Deaths resulting from

Baltimore City resident intoxications in Baltimore

deaths City
2007 2008 2007 2008
% % % %

Sex

% Male 67% 67% 71% 69%
Race

% African American 66.5% 64% 61% 59%

% White 33.5% 36% 39% 40%
Age

Mean (SD) 45.7 (8.7) 45.3 (11.3) 44.9 (9.3) 44.8 (11)

Min-Max 18.3-76.7 1.9-74.2 17.8-76.7 1.9-74.2

Geographic distribution of deaths
Figure 7 (next page) shows that, in 2008, intoxicatleaths associated with drugs of
abuse or alcohol among Baltimore residents cludtereip codes 21201, 21202, 21223,
21216, 21217, and 21211 in the downtown and wesidmof the city, zip code 21224
on the eastern side, and zip codes 21225 and 242R6 south of the city. Rates of death
are highest in zip code 21226, although this mathplbe due to unstable rates because
the population in that zip code is small (<4000).

CONCLUSIONS

Despite a slight increase in deaths in the fouudwrigr of 2008 compared to the third
guarter, intoxication deaths associated with dafggbuse or alcohol were more than a
third lower in 2008 than 2007, resulting in the &stvnumber of deaths since 1995, the
earliest year for which data are available.

Deaths associated with all substances decreaseted3es were most pronounced for
cocaine-associated, heroin-associated and methadsoeiated deaths. Alcohol-
associated deaths decreased the least. Of notethease in methadone-associated
deaths was the first decrease seen since thodesdesgan increasing in the year 2000.

2 The highly publicized death of 2-year old Bryargris in 2007 was ruled a homicide and was theeefo
not included in these counts since this analysiages only on deaths that are accidental or of
undetermined manner.






APPENDIX1: DATA TABLES

Table A1: Number of drug of abuse- or alcohol-agded intoxication deaths among Baltimore City desits

Intoxication death involves 1995 1996 1997 1998 1999 2000 2001 2002 2003 2@MHO5 2006 2007 2008

Alcohol or at least one drug of abuse 248 229 262 267 321 281 254 287 251 241 214 244 236 152

At least one drug of abuse 238 222 256 258 310 272 237 279 248 228 207 237 231 147

Opioids 223 203 237 249 296 263 223 254 227 198 187 206 214 134

Opioids and cocaine 57 62 64 68 65 56 46 67 56 382 386 73 33
Opioids and alcohol 59 50 81 66 75 83 57 49 44 323 339 36 27
Oorp;?(':‘c’;;‘l"thom otherdrugsofabuse 1,4, 104 114 131 165 138 130 148 138 133 121 93 1140
Heroin 217 187 224 234 283 243 202 227 189 156 131 150 150 90
Heroin and cocaine 57 59 63 64 60 50 44 63 51 32 2467 57 27
Heroin and alcohol 56 47 79 64 75 80 55 48 37 27 2631 27 19
?f;‘l’égr‘]’g'fh"“t otherdrugsofabuse ;. g7 g9 120 150 120 104 111 96 8 67 53 60 38
Methadone 7 20 17 17 16 22 29 39 52 56 59 61 76 46
Methadone and heroin 5 9 8 11 10 10 15 18 22 21 180 20 9
Methadone and cocaine 0 1 3 7 3 6 3 6 9 10 6 27 184
Methadone and alcohol 2 3 2 2 0 4 4 1 5 8 4 3 7 7

Methadone without other drugs of
abuse or alcohol

Buprenorphingé 0 0 0 0 1 0
Fentanyl 0 0 0 0 1 1 0 1 3 2 3 10 3 3
Codeine, Oxycodone or Hydrocodo 1 1 3 4 2 5 5 2 5 2 11 8 9 8

Cocaine 69 81 80 76 79 65 59 92 74 66 52 116 89 46
Cocaine and alcohol 18 18 25 21 11 16 13 11 14 8 322 11 11
Cocaine without other drugs of abuse 8 16 13 5 14 7 12 o 16 o5 20 22 15 10
or alcohol

Benzodiazepines 2 3 2 4 1 2 3 0 2 1 2 2 5 2

Alcohol 75 60 91 78 86 94 75 58 51 49 40 55 43 35
Alcohol without other drugs of abuse 10 7 6 9 11 9 17 8 3 13 7 7 5 5

» Except where noted, involvement of one substanes dot preclude the possibility that other sultstamre involved as well.
2 In contrast with the other substances in thisstaddmples are not routinely tested for buprenaghinly when it is deemed indicated by the OCME.



Table A2: Number of deaths resulting from intoxieas occurring in Baltimore City regardless of desice

Intoxication death involves 1995 1996 1997 1998 1999 2000 2001 2002 2003 2@MH5 2006 2007 2008

Alcohol or at least one drug of abuse 280 263 295 310 354 327 298 343 296 273 249 290 281 176

At least one drug of abuse 269 256 287 299 341 316 280 334 290 257 239 283 271 171

Opioids 252 232 266 286 327 305 265 307 268 224 217 248 253 155

Opioids and cocaine 66 75 71 81 73 60 59 81 69 492 4102 88 39
Opioids and alcohol 63 61 93 79 86 99 68 58 52 437 352 43 33
Oorp;?(':‘éi;‘l"thom otherdrugs ofabuse ;3¢ 115 196 149 183 159 152 179 161 140 138 110 1339
Heroin 245 214 251 270 312 285 245 276 223 179 161 184 185 106
Heroin and cocaine 66 71 70 76 68 54 58 77 63 42 381 71 31
Heroin and alcohol 60 57 90 77 86 96 66 57 46 36 3042 34 22
'(;'re;‘l)égmtho”t otherdrugsofabuse ,,5 o5 110 137 165 141 125 136 111 94 83 62 72 45
Methadone 9 22 19 20 15 23 30 43 58 57 61 69 85 51
Methadone and heroin 6 9 9 12 10 11 16 20 23 23 122 25 12
Methadone and cocaine 0 2 4 8 3 6 3 5 9 13 6 29 217
Methadone and alcohol 2 4 3 2 0 4 4 2 5 8 4 3 8 8

Methadone without other drugs of

1 8 7 5 4 6 11 20 28 21 28 23 38 25
abuse or alcohol

Buprenorphingé 0 0 0 0 1 0
Fentanyl 0 0 0 0 1 1 0 1 3 2 3 12 3 2
Codeine, Oxycodone or Hydrocodo 1 2 3 4 2 5 6 3 6 4 12 12 10 8

Cocaine 80 97 89 93 87 71 72 107 89 80 64 136 105 55
Cocaine and alcohol 19 23 28 28 16 17 18 12 17 12 527 13 12
Cocaine without other drugs of abuse 9 19 14 9 14 9 12 o5 18 o8 21 o5 16 12
or alcohol

Benzodiazepines 2 7 2 5 0 4 3 1 1 2 2 2 7 2

Alcohol 80 72 106 93 99 112 87 68 61 63 48 69 55 42
Alcohol without other drugs of abuse 11 7 8 11 13 1 1 18 9 6 16 10 7 10 5

1 Except where noted, involvement of one substanes dot preclude the possibility that other sultstarare involved as well.
2 In contrast with the other substances in thisstaddmples are not routinely tested for buprenaghinly when it is deemed indicated by the OCME.
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Table A3: Rate'sof drug of abuse- or alcohol-associated intoxaratieaths among Baltimore City residents (deathB300)

Intoxication death involves 1995 1996 1997 1998 1999 2000 2001 2002 2003 2GWMO5 2006 2007 2008
Alcohol or at least one drug of abuse 353 333 73.8.00 488 432 394 451 390 375 334 381 3.6938
At least one drug of abuse 339 322 378 387 4418 367 438 386 355 323 370 361 231
Opioids 3.18 295 350 373 450 404 346 3.99 33.38.08 292 321 334 210
Heroin 3.09 272 331 351 430 373 313 357 2943 205 234 234 141
Methadone 0.10 029 025 025 024 034 045 061810087 092 095 1.19 0.72
Cocaine 098 118 118 1.14 120 100 091 144 115 1@81 181 139 0.72
Alcohol 107 087 134 117 131 144 116 091 90.70.76 0.62 0.86 0.67 0.55

T Population denominators for rates were intercepaplilation estimates for 1995-1999, Census 2002060, and Baltimore city’s challenges to the pessal estimates for
2001-2007. The 2007 challenge estimate was usatdléd2008 denominator. Rates were not age adjusseaje information was not available prior to 28@@w~ever, crude rates

were nearly identical to age-adjusted rates foi322008.
2 Involvement of one substance does not precludpdbsibility that other substances are involvedels

Table A4: Percent of drug of abuse- or alcohol-asged intoxication deaths among Baltimore Citydests by substance
1995 1996 1997 1998 1999 2000 2001 2002 2003 2@BO5 2006 2007 2008

Intoxication death involves

Alcohol or at least one drug of abuse 100 100 10000 1 100 100 100 100 100 100 100 100 100 100
At least one drug of abuse 96 97 98 97 97 97 93 9799 95 97 97 98 97
Opioids 90 89 90 93 92 94 88 89 90 82 87 84 91 88
Heroin 88 82 85 88 88 86 80 79 75 65 61 61 64 59
Methadone 3 9 6 6 5 8 11 14 21 23 28 25 32 30
Cocaine 28 35 31 28 25 23 23 32 29 27 24 48 38 30
Alcohol 30 26 35 29 27 33 30 20 20 20 19 23 18 23

T Involvement of one substance does not precludpdbsibility that other substances are involvediels

Table A5: Percent of deaths resulting from intok@@s occurring in Baltimore City regardless ofidence by substance

Intoxication death involves 1995 1996 1997 1998 1999 2000 2001 2002 2003 2@DH5 2006 2007 2008
Alcohol or at least one drug of abuse 100 100 10000 1 100 100 100 100 100 100 100 100 100 100
At least one drug of abuse 96 97 97 96 96 97 94 9798 94 96 98 96 97
Opioids 90 88 90 92 92 93 89 90 91 82 87 86 90 88
Heroin 88 81 85 87 88 87 82 80 75 66 65 63 66 60
Methadone 3 8 6 6 4 7 10 13 20 21 24 24 30 29
Cocaine 29 37 30 30 25 22 24 31 30 29 26 47 37 31
Alcohol 29 27 36 30 28 34 29 20 21 23 19 24 20 24

Y Involvement of one substance does not precludpdhsibility that other substances are involvedigls
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APPENDIX2: LIST OF DRUGS IDENTIFIED IN MEDICAL EXAMINER RECORD®F BALTIMORE

CITY INTOXICATION DEATHS, JANUARY 1995-DECEMBER2008

Drugs of Abuse

* indicates drugs of abuse that are included inntleelical examiner’s routine toxicological analysis)

Opioids
Buprenorphine
Codeine*
Fentanyl*

Heroin (and metabolite 6-

monoacetylmorphine*)
Hydrocodone*
Hydromorphone
Meperidine*
Methadone*
Morphine*
Oxycodone*
Pentazocine*
Propoxyphene*
Tramadol*

Not Drugs of Abuse
Acetaminophen
Amitriptyline
Amoxapine

Atenolol

Atropine

Bupropion
Carbamazepine
Carbon monoxide (CO)
Cardizem
Carisoprodol
Chlorodifluoromethane
Chlorpheniramine
Citalopram
Cyclobenzaprine
Cyproheptadine
Desipramine
Desmethylvenlafaxine
Diltiazem
Diphenhydramine
Doxepin

Doxylamine
Duloxetine

Ethylene Glycol
Fluoxetine

Gasoline

Non-opioids

Alprazolam*

Amobarbital*

Amphetamine*

Butalbital*

Chloral hydrate (metabolized
to trichloroethanol)

Chlordiazepoxide*

Clonazepam

Cocaine* (and metabolite
benzoylecgonine*)

Dextromethorphan*

Diazepam*

Ethanol*

Flurazepam*

Ketamine*

Lorazepam

Methamphetamine*

Hydrochlorothiazide
Hydroxyzine
Imipramine
Isopropanol
Isopropyl alcohol
Lamotrigine
Lidocaine

Lithium

Methane

Methanol
Metoclopramide
Metoprolol
Mirtazapine
Nifedipine
Norfluoxetine
Nortriptyline
Olanzapine
Pancuronium Bromide
(Pavulon)
Paroxetine
Perphenazine
Pheniramine
Phenytoin
Potassium chloride
Primidone

Methylenedioxyamphetamine
(MDA)*

Methylenedioxymethampheta
mine (MDMA)*

Meprobamate*

Midazolam

Nordiazepam*

Pentobarbital*

Pentothal

Phencyclidine (PCP)*

Phenobarbital*

Phentermine*

Secobarbital*

Sodium Thiopental/Sodium

Triazolam

Zopiclone

Zolpidem*

Procaine
Promethazine
Propanol
Propofol
Propranolol
Pseudoephedrine
Quetiapine
Quinine
Rocuronium Bromide
Salicylic acid
Salicylate
Sertraline
Sodium Penthanol
Theophylline
Thioridazine
Toluene
Topiramate
Trazodone
Tricyclate
Trimethoprim
Tricycline
Venlafaxine
Verapamil
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