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Introduction



Vital Statistics

National Vital Statistics System (NVSS)

- Used by National Center for Health Statistics (NCHS)
- Collect and disseminate national vital statistics
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Drug Overdose Trend

Every death certificate is assigned with an ICD-10 code, which
corresponds the cause of death of decedent

Table 1
Repectedd and adjusted drug invelvement in 2014 drug poisaning denths.

Tmzg mentinns Repartesd = of Deaths Frevalence (%) Adjusted prevalence (%) % Difference
Ay Tvabvement (T-Codes)
Narvatics [A0L0-409) 075 X 422 [813-432] 256[4
Opinid Analgesis (1029041 1559 nz 2.6 [07-516] a0 260 -
Terain (4.1} 16574 =5 A (245
Cocaine (#15) i5 ns 37 (205 mJ
Other Narcatics (0.0, 406408} i 24.7 204
Sedatives (420425} 198 476 360 sml
Paychotrpics (410-45.9) and AL [28-423]
Antidepressants (43,0112} i A5 (AT A-50.1]
Antipsychotics (£1.3-42.5) a4 E 510 [RA-60.2]
Peychostimalants (41,6} ol 1097123 200 [5.9-12]
Other Specified (36.0-38.9, 410, 41.9 457 76 10.3 [9.6-10.9] AR5 [268-441]
440407, 490-50.8)
Unspecified (5019} 23347 an6 A [35.2-416] -3.6[-200- -163]
Exclusive Tnvolvement
D TS 165 193 [1R1-205] 171 [9.8-245]
5067 08 L3ATILS-148]
7 2313.7-49]
A4 L7 21 115-23] 204 [1L6-032]
o 72 7e17.1-RA] 102 [-LE-229]
147 T 125 [4.0-206]
anl 195 22 415 -8L0]
16,167 X 12 [IB0-4EA]

Note: Data are érom the Multiple Cause of Death fles. Drug poisnning deaths inclisde 10010 Underlying Carse of Death Ondes: X40-44, X60-64, X85, VI0-14, ¥I5.2, *U0LA and
“UDLT) et i parsrtheses. ot D10 T s o dr et > 1 D Catgrey e 4 memfos o s c e o the Fllwin e e npinid analgesics.

‘hermin, enexine, ather marcoties, sedath and ly the specified ck g
urspecified drgs could alsn be imoived). Reparted s of deaths and prmjencg are from death centificates and indicate the [ ‘where

typef dnig & menfiomed. Adjusted prevalences are average predicted valoes from probit mordels. whereat kst poe specifc drug s assumed to be ‘mertioned forall poisnning deaths in
the county (SPECIFY= 1. Models alsn control for: sex, race (hlack, other), married, schaonl dropoes, high . callege

sracuate], age (<210, 21-30, F140, 41-50, 5160, 6170, 710, » 801, day of the week: of deatt, and cempuss egion. % Difference efers b the percestage difference heiween the
adjusted and reported peevalences. These are caleuslated using more significant digits than ane shawn in the table, 5 same differenees may appear due to rounding ermr. 95 peroent
ofidence intervals, shown in brackets, npted sing mbeist standand ermes with clostering at the county level,

Ruhm, C. J. (2017). Drug involvement in fatal overdoses. SSM-population health, 3, 219-226. 4
Ruhm, C. J. (2016). Drug poisoning deaths in the United States, 1999-2012: a statistical adjustment analysis. Population health metrics, 14(1), 2.

Table 1

Drug invelvement in drug poisoning deaths: 1999 and 2012*

Drug category/Manner of death 1999 2012
Percent | Number | Percent Number
ATl drug deaths (X40-44, X60-64, X85, Y1014, Y35.2, | 1000 | 16849 | 1000 | 41502
*U01(.6-7))°
Drug mentions (T-codes)
Narcotics (40.0-40.9) 58.9 9922 60.7 25,187
Opioid analgesics (40.2-40.4) 239 4030 386 16,007
Methadone (40.3) 47 784 95 3932
Other opioid analgesics (40.2, 40.4) 19.9 3360 314 13,012
Other narcotics (40.0-40.1, 40.5-40.9) 424 7157 279 11,567
Heroin (40.1) 116 1960 143 5925
Cocaine (40.5) 22.7 3822 106 4404
Miscellaneous (40.0, 40.6-40.9) 174 2931 7.2 3006
Sedatives (40.2-40.8) 29 1662 187 7754
Benzodiazepines (42.4) 67 1135 157 6524
Other sedatives (42.0-42.3, 42.5-42.5) 39 663 49 2048
‘Psychotropies (43.0-43.9) 146 2466 180 7467
Antidepressants (43.0-43.2) 104 1749 103 4259
Antipsychotics (43.3-43.5) 19 321 32 1333
Stimulants (43.6) 32 547 63 2635
Other specified (36.0-38.9, 41.0, 41.9, 44.0-48.7, 69 1171 7.6 3156
49.0-50.8)
Unspecified (50.9) 503 8477 19.7 20,612
>1 Major drug class® 180 3040 269 11,176
Manner of death
Accidental (X40-44) 66.2 11155 | 799 33175
Intentional (X60-64) 189 3181 132 5465
Undetermined intent (Y10-Y14) 147 2473 67 2782
‘Homicide (X85, Y35.2, *U0L(6-.7)) 02 40 0z 80

#Data from the Multiple Cause of Death files

“Entries in parentheses refer to ICD-10 X and Y codes for the underlying causes of death used to
classify drug poisoning and manner of death, and T codes for drug mentions

“Two or more of the drug types: opioid analgesics, other narcotics, sedatives, psychotropics, or

other specified drugs




Granularity of ICD-10

CAUSE OF DEATH (See instructions and examples) mmﬂm
What if | want to know about a particular drug 32 PART. Cre e hinf v e i, o comphetins ot ety comd e dath DONGTentr | Crae i dt
\TE. Enter onhy aline. Add it lines if V.
i ’? nal "
instead of the whole drug class* MEMECNE e, Literal text
— Causal sequence
1oy g e e leading to death
UNDERLYING CAULE [diseass c.
5§ | e Ty ——
E § d. —-"‘
H Z PART II. Enter other significant conditions contribufing to death but not resiting in the underying . . D?
x| gueninanl. Other significant
Literal text } conditions -~
1 15 = =
35. DID TOBACCO USE 3. IFFEMALE: 5. MANNER OF DEATH
. . CONTRIBUTE TO DEATH? | Dot pregrant witi r O Natural o i
Literal text are recorded in the system B T ™ Bt e
Byee B Probably Dhict pragrant s pregnant winin 42 63y of desnt o Suicide O Coukinotbe
ONo O Unknown q‘“"’“—"’"" e e P R | pHomizise Determined
38. DATE OF INJURY 38, TIME OF INJURY 40. PLACE OF INJURY {.g., Decedenfs home, construction | 41. INJURY AT WORK?
MoDayYriSpedl Mon) site, restaurant, wooded area) O Ves O Ne
42 LOCATION OF INJURY: State: City or Town:
Strest & Mumber: Apartment No. Fip Code:
43. DESCRIBE HOW INJURY OCCURRED I 44. |IF TRANSPORTATION INJURY, SFECIFY
Literal text }| How injury occurred
— [ O T e
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Ossiander, E. M. (2014). Using textual cause-of-death data to study drug poisoning deaths. American journal of epidemiology, 179(7), 884-894.



Motivation

CDC team manually inspects the death

. A e c X u I X v 2 a a8 ac
a 5 pncpa_vwian [7] 9] wmdesiptons [Li] wmdescipion] v wemdescipbon 2z [v] tem_ descipion 23 tim_descrion 24 [ | tem._descpion] « | tim_dscrpion, | em_descpion]
- Eal AVEGOUS SRETT
3 ACETVLMORPHIE. AveGUOUS sACETAMORPHIE BACETILMORPHNE STwEST  MeEPRCH
certricate : i s e o o
Al ACETVLMORPHIE. AveGuOUs S0ACETAMORPHIE EACETILMORPHAE SwEST  MeEPRCH
o ACETAMORPHIE. AvEGOUS S0ACETNORPHIE EACETMORPHNE woEET  MSEPRCH
7 AveGUOUS 30ACETAMORPHIE EACETIMORPHAE SwEST  MeETPRCH
o AvEGUOUS S0ACETMORPHIE EACETMORPHE wnEET  MsEPRCH
) AveGUOUS 30 ACETAMORPHIE EACETIUMORPHNE swEvsT  MeEPECH
w | AveGUOUs SoACETAMORPHIE BACETIMORPHAE saRwEvsT  MeEPRCH
- ecord down drug/substance tna o i : e
2 AveGUOUS 30ACETAMORPHIE EACETIMORPHNE sawEsT  MeENPECH
0] AveGuOUs 30aCETAMORPHIE eace smwesT  weEPECH
| MONDACETRL ACETUMORPHIE. AverGUOUS > eace MsEdPCH
LAl AveGUOUS soAcETAMORPHIE BACETIMORPHNE wEET MsETPRCH
® AveGUOUS S0 ACETMORPHNE EACETILMORPHNE sawesT  MeEPECH
aveGUOUs EACETILMORPHNE MsEPTZOH
AvEGUOUS SoACETAMORPHIE eace: ST WSETPRCH
AvEGUOUS 30.ACETAMORPHIE sawErsT  MeENPRCH
. . . AveGUOUs S0ACETAMORPHIE EACETILMORPHNE MsEdPZOH
AVBGUOUS SOACETIMORPHIE EACETLMORPINE T MSETPIRCH
- AvEGUOUS 30ACETAMORPHIE EACETILMORPHAE sawEVST  MeENTPRCH
AveGUOUS SoACETAMORPHIE EACETILMORPHNE sRwEvST  MeEPRCH
Il AVBIGUOUS. 30ACETYLMORPHIE BACETYLMORPHIE wrawEvsT MEETPIZCH
AvEGUOUS 5 EACETILMORPHAE STHEST  MeENTPRCH
' '« AvEGUOUS SoACETAMORPHIE BACETILMORPHAE SoEET  MSETPRCH
AVEGUOUS. 30.ACETAMORPHIE EACETILMORPHNE MsEPIZCH
AvEGUOUS S0ACETAMORPHIE EACETILMORPHAE STwEST  MeENTPRCH
AvEGUOUS S0 AceTORPHIE EacETmORPNE soEET  MsEdPRCH
AveGUOUS ACETAMBOPHEN ACETAMNOSALOL ACETAMNOTADALAFL s6208m30 cunsivo  CreosoaTn
AveGUOUS ugestone PHENDMETRAZAE CISUCCNICACOPERGHOE  SEBSIBIVT  ABISVEKY  4SOBBNSYY
AveGUOUS uPRAFENONE ALPRAZOLAM onososy  vussaizy
AvEGUOUS AATRPTNE AMNCPHILLNE BORORDSK  27YHeZ)
AveGUOUS AvPECLORAL AMPHENDONE averETAMIE eomx0Aes MEFMNCSY  CrisaraE
AveGUOUS AvPHOTERCN A PHOTERCINE Gamaen  panATORGE
AveGUOUS 2 AMIOETHOKTDPHENYLECRATE &2 AVIGPROPYLSENZOFURAN Eson  asvEsoa
AveGUOUS saros {2 AMNOPACPTLBENZOFURAN Umsams  2svesos
AvEGUOUS EenszeprL ANPHETAMIE CvCLoeENzZAPRINE UOMIOTOVPS | CKEIKGXIE  6s0svaasT
AveGUOUS v sesGe
AvEGUOUS carrecAco Carrene WSS JasAVIE
AvEGUOUS CansBAMATE Ca prrzssviz ks
AveGUOUS Craomamme CHLORRIE KSR Teoavaarsz
AvEGUOUS e SeRTRANE Zviorec0n  alcTeeve
AVEGUOUS CLONAZEPAM CLoNAZOLAM clowszoune SPEFOEIGS  HMENCK WSS
AveGUOUS Covone VarFARN s sarzwisel
awvGUUS (CYCLOPHOSPHAMOE. BUPRENCRPHIE NALGHONE @O wowcAdGz  wesAMam
AvEGUOUS CYCLOBENDAZOLE CrCLOBENZAPRAE et esoavaasm
ro e m . AveGUOUS Crcioeenoazae CicloeenzaFRnE ssosvaasT
AveGUOUS CUMORPHIE ceum cannsis Tossuarss gzt
. AvEGUOUS ooPROPOL PROPIONALDEHIOE GUGINTZFO  AMEZEAVETY
AvEGUOUS OFLUCROETHAIE. NORFLURAKE 2333 TETRAFLUORCPROPENE crsesKis  paweszezo
AvEGUOUS oru 3 RORFLURANE orsezKIve
AveGUOUS [OIFLUORCETHANE NORFLUASNE OHsETKis  Pees2ez
AveGUOUS DFLVOROETHANE. ovsesre
. AveGUOUS ‘EnooSULFAN EnDoSUFANT kasaGzO  TT7eeEvea
D n h Awecuous ety G
- V I r r AveGUOUS ACETALDEHYOE EmHanGL cowzeRle sV
oes not na i e gas e &
AveGUOUS ACETALORHIDE ETHANCL Gowizerie
AvEGUOUS EmanoL EToLHaMIE Nezwrzste
. . AvEGUOUS FenTANL TEcARR wesssTing
I AveGUOUS FenTANYL Tecara wesssTing 2
- " ' l ' l r ' I" l AvEGUOUS FenTaN TeBARA sTISE  weORIMNSZ
AveGUOUS FenTANYL TearA sz sdRTiNSZ
AveGUOUS FLUGHETRE FLUGKIONE oKESIPED  XBAIOELD
AVBGUOUS FUPHENAZNE TEAsoMM stozsasz
AvEGUOUS %:lmnf PHLORETN OKESUPID  seusce
Ao, SVEGUOUS SeNTAMICN 1 RS SCMIKE
- —— FHENADOHONE rePaN STVITAGN  T2AKMONA
oo METHOXYPHECRNE e
Jrorococene HIDROCO0ONE nswosss  vcsiva

Terminology Drug Entity 7

B Hard to maintain Variants (Principal Variant) )
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Method



Method Workflow

A 4

Drug List Enrichment

RxNorm: Synonym, Brand Names

Misspelling Generation

o

J

A 4

-

Drug Relationship
Extraction

RxClass: ATC

PubChem: metabolite

\DEA list: lllicit drugs

~

/




Drug List
Enrichment



Number of terms enriched

1699 mapped to RxNorm:
- Synonym, SYN
- Brand Name, BN

—— o -

o -

/
|

778 could not map:
- lllicit drugs
- Class level terms
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Evaluation of enriched prescription drug list




Number of hit for each principal variant

TOBACCO LEAF =
ETHANOL =

CANMABIS SATIVA SUBSP. INDICA TOP =
1,1-DIFLUQROETHANE =
SALICYLIC ACID =
NORDAZEPAM =
DIAMORPHINE -
METHAMPHETAMINE =
ISOPROPYL ALGOHOL =
DROMABINOL =

METHYL ALCOHOL =

NORFLURANE =
QUETIAPINE =
POVIDONE =

POPPY SEED =
MORPHINE =
GABAPENTIN =
DIFLUOROETHANE+ =
GOGAINE =

CANNABIS SATIVA WHOLE -

t

ALTEPLASE =
ALCOHOL = colour
ADALIMUMAB, LIGENSE HOLDE R UNSPECIFIED = ‘
— CDC list

lan

| Var

4-HYDROXYBUTANOIC ACID =
ZOLPIDEM = — NLM list

[
o
(5]
=

VALPROIC ACID =

Pri

THIOSULFATE ION =
TEMAZEPAM =
RIBAVIAIN =
MIDAZOLAM =
HYDROMORPHONE =
HYDROCODONE =
HYDROCHLORIC ACID =
DOXYLAMINE =
DEXTROMETHORPHAN =
DABIGATRAN =
CITALOPRAM =
CHLORDIAZEPOXIDE =
CARISOPRODOL =
CAFFEINE =
BUTALBITAL =
BUPROPION =
ASPIRIN =
ACETAMINOPHEN =
OXYMETAZOLINE =
APIXABAN =

500

Number of Hit




Number of hit for each principal variant

TOBAGCO LEAF =

ETHANOL =

CAMNABIS SATIVA SUBSP. INDICATOP =
1,1-DIFLUQROETHANE =
SALICYLIC ACID -
NORDAZEPAM =
DIAMORPHINE =
METHAMPHETAMINE =
ISOPROPYL ALCOHOL -
DRONABINOL =

METHYL ALGOHOL -
NORFLURANE =
QUETIAPINE =

POVIDONE =

POPFY SEED =

MORPHINE -

GABAPENTIN =
DIFLUCROETHANE+ =
COCAINE -

CANNABIS SATIVA WHOLE -

t

ALTEPLASE -
ALGOHOL - colour
ADALIMUMAB, LIGENSE HOLDER UNSPEGIFIED = )
— CDC list

lan

| Var

4-HYDROXYBUTANOIC ACID =
ZOLPIDEM = — NLM list

[
=
(5]
=

VALPRQIC ACID =

Pri

THIOSULFATE ION =
TEMAZEPAM =
RIBAVIRIN =
MIDAZOLAM =
HYDROMORPHONE =
HYDROCODONE =
HYDROCGHLORIC ACID =
DOXYLAMINE =
DEXTROMETHORPHAN =
DABIGATRAN =
CITALOPRAM =
CHLORDIAZEPOXIDE =
CARISOPRODOL =
CAFFEINE =
BUTALBITAL =
BUPROPION =
ASPIRIN =
ACETAMINOPHEN =
OXYMETAZOLINE =
APIXABAN =
;
500
Number of Hit




Number of Retrieved Documents for RxNorm Drug

Water -

Staphylococcus aureus -
Cholesterol -

Hepatitis C virus -
Escherichia coli -

Crest-

Glucose -

alpha 1-Antitrypsin-

Alr -

Charcoal -

Pseudomonas aeruginosa-
Streptococcus pneumoniae -
Klebsiella pneumoniae -
West Nile virus -

Proteus mirabilis -

Blade -

Calcium -

Streptococcus %yogenes-
rotein S-

Hepatitis B Virus-
Haemophilus influenzae -
Creatinine -

Candida albicans -
Sustain-

Program -

otox -

Lactic acid -

Adenosine Monophosphate -
Vitamin B 12-

TRYPSIN -

Streptococcus agalactiae -
Staphylococcus haemolyticus -
sodium thiosulfate -
Sodium -

Serratia marcescens -
Serotonin-

Proteus vulgaris -
Proteins -

Protein G-

Plutonium -

Neisseria meningitidis -
Mycobacterium tuberculosis -
Molybdenum -

Lactose -

Lactobacillus -

Kerosene -
Immunoglobulin A-

Gold -

Fiber -

Epidermal Growth Factor -
Enterococcus faecalis -
Enterobacter cloacae -
Diamond -

Collagen-

Candida parapsilosis -
butyrate -

Aluminum -

@«
£
o
=
o
=
[m]
=
(=]
=
S
ast

50
Number of Hit




Number of terms enriched

]

|

: 1699 mapped to RxNorm:
I - Synonym, SYN

: - Brand Name, BN

\

—— o -

7 \
] 1
| 778 could not map: |
: - lllicit drugs I
| - Class level terms |
\ ;
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Number of hit for each principal variant

MEDIGINE -
ALGOHOLIG BEVERAGE -
SUBSTANGE =

GASES -

ANTICOAGULANT =
ANTIBACTERIAL =

EXHAUST FUMES =
MIDOMAFETAMINE =

IMMUNOSUF PRESS IVE AGENT =
1,2-DIFLUORDETHANE =
PHARMAGEUTICAL =
3-0-ACETYLMORPHINE =
METHICILLIN =

ANTITHROMBOTIC AGENT =
ANTIPSYCHOTIC =
ANTIGOAGULATION =

ANALGESIC =

BENZODIAZEFINE -

233 3-TETRAFLUOAOPROPENE =
NSAID =

METHYL {1-PENTYL-1H-INDAZOLE-23-CARBONY L] L VALINATE -
DUST CLEANER =

il colour

ANTINFLAMMATORY =
VASOPRESSOR = —— CDC list
VASOCONSTRICTING AGENT = — NLMist

TRICYCLIC ANTIDERRES SANT =
TOTAL PARENTERAL NUTRITION =

-
c
®
3
>
®
a
Q
=
=
o

TERTIAPIN =
TENAMFETAMINE -

SULFONAMIDE =

STIMULANT =

POISON =

PHARMACOLOGICAL SUBSTANCE =
OPIID =

N-({15]-1{ AMINOCARBONY L} -2-ME THYL PROPY L} ~1  CYCLOHEXY LME THYL}- 1H-INDAZOL E-3-CARBOX AMIDE =
LYSEAGIDE =

LENTE INSULIN =

HELLEBORUS ORIENTALIS WHOLE -
DEPRESSANT AGENT =
COCAETHYLENE -

GNS DEPRESSANT =
CHEMOTHERAPEUTIC AGENT =
CAUSTIC AGENT =

GALGIUM POLYSULFIDE =
ANTIARAHY THMIC AGENT =
ALPHA-PVP =

ALKALl =

ACETYLFENTANYL =

400
Number of Hit




Number of hit for each principal variant

MEDIGINE -
ALGOHOLIG BEVERAGE -
SUBSTANGE =

GASES -

ANTICOAGULANT =
ANTIBACTERIAL =

EXHAUST FUMES =
MIDOMAFETAMINE =

IMMUNOSUF PRESS IVE AGENT =
1,2-DIFLUORDETHANE =
PHARMAGEUTICAL =
3-0-ACETYLMORPHINE =
METHICILLIN =

ANTITHROMBOTIC AGENT =
ANTIPSYCHOTIC =
ANTIGOAGULATION =

ANALGESIC =

BENZODIAZEFINE -

233 3-TETRAFLUOAOPROPENE =
NSAID =

METHYL {1-PENTYL-1H-INDAZOLE-23-CARBONY L] L VALINATE -
DUST CLEANER =

il colour

ANTINFLAMMATORY =
VASOPRESSOR = —— CDC list
VASOCONSTRICTING AGENT = — NLMist

TRICYCLIC ANTIDERRES SANT =
TOTAL PARENTERAL NUTRITION =

-
c
®
3
>
®
a
Q
=
=
o

TERTIAPIN =
TENAMFETAMINE -

SULFONAMIDE =

STIMULANT =

POISON =

PHARMACOLOGICAL SUBSTANCE =
OPIID =

N-({15]-1{ AMINOCARBONY L} -2-ME THYL PROPY L} ~1  CYCLOHEXY LME THYL}- 1H-INDAZOL E-3-CARBOX AMIDE =
LYSEAGIDE =

LENTE INSULIN =

HELLEBORUS ORIENTALIS WHOLE -
DEPRESSANT AGENT =
COCAETHYLENE -

GNS DEPRESSANT =
CHEMOTHERAPEUTIC AGENT =
CAUSTIC AGENT =

GALGIUM POLYSULFIDE =
ANTIARAHY THMIC AGENT =
ALPHA-PVP =

ALKALl =

ACETYLFENTANYL =

400
Number of Hit




Drug
Relationship
Extraction



Drug Class Membership (ATC code)

ICD-10

Poisoning by

T43.0

Tricyclic and Tetracyclic Antidepressant

T43.1 Monoamine-oxidase-inhibitor antidepressants

T43.21 | Selective serotonin and norepinephrine reuptake
inhibitors

T43.22 | Selective serotonin reuptake inhibitors

T43.3 Phenothiazine antipsychotics and neuroleptics

T43.4 butyrophenone and thiothixene neuroleptics

20

Succinimide NO3AD

Ethosuximide NO3ADO1
Phensuximide NO3ADO02
Mesuximide NO3ADO3
Carboxamide (NO3AF) NO3AF

Carbamazepine NO3AF01
Oxcarbazepine NO3AF02
Rufinamide NO3AF03
Eslicarbazepine NO3AF04




Number of terms enriched

— o o o o e o e o

1699 mapped to RxNorm:
- Synonym, SYN
- Brand Name, BN

o o o o —

— o o e o e o e e o e e e o e e e o e

778 could not map:
- lllicit drugs
- Class level terms




rugs Classification

DEA Drug of Abuse

Contents

Welcome 7 VI. Dep 56
I. Controlled Act 8 58
Drug Scheduling 15 Benzodi 59
Schedule | 15 GHB. 60
Schedule Il 2 Rehypnel 62
Schadule Il 24 Vil i &4
Schedule IV 7 Ecstasy/MDMA b6
Schedule V. Ketamine 68
Federal Trafficking Penalties. 30 LSD. 70
Federal Trafficking Penalties—Marijuana 31 Peyote & Mescaline ... 71
II. U.5. Chemical Control ..... Psilocybin. 72
Listed Chemicals Chart 34 WVIIL Marij annabis 74
Il Intreduction to Drug Classes... Marijuana C 76
IV. Narcotics 38 IX. Steroids 78
Fentanyl 40 X. Inhalants 80
Heroin 42 XI. Drugs of Concarn ..
Hydromorphane 43 DXM
Metk 44 Kratom 84
Morphine 45 Salvia Divinorum i 85
Opium. 46 XIl. Designer Drugs. 86
O s 47 Bath Salts or Designer Cathinones ............ 86
V. a8 K2/Spice 5
p 50 Synthetic Opiaids 90
Cocaine. 51 XIIL. Ry 92
Khat 53
Methamphetamine ... .54

Eight Classes

DEA drug list

Report

Drug
synonyms _|NFLIS Drug Subcategory

p-Flucrebutyryl fentanyl

Narcotic Analgesics

B

Narcotic Analgesics

w-18

Narcotic Analgesics

Narcotics
Stimulants
Depressants
Hallucinogens
Cannabis
Steroids
Inhalants
Designer Drugs

https://www.dea.gov/documents/2017/06/15/drugs-abuse

w15

Narcotic Analgesics

Despropionyl fentanyl

Narcotic Analgesics

Butyryl fentanyl

Narcotic Analgesics

MT-45 Narcotic Analgesics
Narcotic Analgesics
|AH 7921 Narcotic Analgesics

6-Monoacetylcodeine (6-MAC)

Narcotic Analgesics

Hydrocotamine

Narcotic Analgesics

oil Narcotic Analgesics

Narcotic Analgesics
oripavine Narcotic Analgesics
Pethidine Narcotic Analgesics
! Narcotic Analgesics

Hydrocodeinone

Narcotic Analgesics

[Tramadol Narcotic Analgesics
opistes Narcotic Analgesics
Narcotic Analgesics
Narcotic Analgesics
Beta-Hydroxy Narcotic Analgesics
Beta-t Narcotic Analgesics

Narcotic Analgesics

Narcotic Analgesics

P-Fluorofentanyl

Narcotic Analgesics

22

Fentanyl Narcotic Analgesics
Lofentanil Narcotic Analgesics
i Narcotic Analgesics
Narcotic Analgesics

Narcotic Analgesics

Pentazocine Narcotic Analgesics

Minor Alkaloids Of Opium

Narcotic Analgesics

Neroxymorphone:

Narcotic Analgesics




lllicit Drugs Class-based Retrieval

CLASS EXAMPLE OF DRUGS Number of Hit
NARCOTICS OPIOID, OPIATE AGONIST, MORPHINE, METHADONE, CODEINE, ... 1200
STIMULANTS STIMULANT, .ALPHA.-PVP, METHAMNETAMINE, BREPHEDRONE, ... 595
DEPRESSANTS DEPRESSANTS, BARBITURATE, PENTOBARBITAL, BENZODIAZEPINE, DIAZEPAM, ... 281
HALLUCINOGENS HALLUCINOGEN, DESCHLOROKETAMINE, NBOME, PSILOCIN, ... 1
CANNABIS CANNABIS, CANNABINOID AGONIST, JWH CANNABINOID, MDMB-CHMICA, ... 13
INHALANTS INHALANT, DEODORIZER, ORGANIC SOLVENT, REFRIGERANT, PAINT REMOVER, 14

GLUE, ...
STEROIDS STEROID, ANABOLIC STEROID, THENODONE ENANTHATE 67
DESIGNER DRUGS | 1-(1-BENZOFURAN-6-YL)-N-METHYLPROPAN-2-AMINE, BATH SALTS 0

24




ICD-10 code: T40 Poisoning by, adverse effect of and

underdosing of narcotics and psychodysleptics
hallucinogens

CODE Narcotics Related SUBSTANCE DRUGS INCLUDED
T40.0 V4 Opium
T40.1 7 Heroin
T40.2 V4 Opioids Oxycodone, hydrocodone, morphine, hydromorphone, oxymorphone...
T40.3 7 Methadone
T40.4 7 Synthetic narcotics Fentanyl, tramadol
T40.5 Cocaine
T40.6 7 Unspecified narcotics
T40.7 Cannabis
T40.8 Lysergide (LSD)
T40.9 Unspecified psychodysleptics
[hallucinogen]

Buchanich, J. M., Balmert, L. C., Williams, K. E., & Burke, D. S. (2018). The Effect of Incomplete Death Certificates on Estimates of Unintentional Opioid-Related Overdose Deaths in the United States, 1999-2015. Public Health Reports, 133(4), 423-431.



Narcotics Subtype

OPIUM T40.0 Opium 1 0
OPIATES Opiate 1 235
HEROIN T40.1 Diamorphine 1 377
XYCODONE Oxycodone 1 157
HYDROCODONE Hydrocodone 1 62
MORPHINE Morphine 1 117
HYDROMORPHONE T40.2 Hydromorphone 1 41
OXYMORPHONE Opioid Oxymorphone 1 14
CODEINE Codeine 1 21
Others Levomethorphan, Apomorphine, Nicomorphine, Morphinone, Dextrorphan, 7 0
k Racemorphan, Levorphanol /
METHADONE Methadone(138) 1 138
T40.3
Others Phenadoxone, Dimepheptanol 2 0
(FENTANYL Fentanyl (36), Remifentanil (1), Carfentanil, Alfentanil, 3-methylfentanyl, Sufentanil, ... 23 37 A
TRAMADOL T4 amadol 1 36
. J




Depressants Subtype

Depressants ICD-10 PV No. of PV | Num_hit
DEPRESSANTS T42.7 CNS DEPRESSANT (1), SEDATIVE 2 1
BARBITURATES T42.3 PENTOBARBITAL (7), PHENOBARBITAL (4), SECOBARBITAL (1), CYCLOBARBITAL, 16 12

APROBARBITAL, AMOBARBITAL, HEXOBARBITAL, BARBITAL, PRIMIDONE,
ALLOBARBITAL, MEPHOBARBITAL, METHOHEXITAL, TALBUTAL, THIOPENTAL,
BARBITURATE, METHYLBARBITURIC ACID
BENZODIAZEPINES T42.4 ALPRAZOLAM (60), DIAZEPAM (39), ZOLPIDEM (26), LORAZEPAM (21), 27 201

BENZODIAZEPINE (15), TEMAZEPAM (12), CHLORDIAZEPOXIDE (11),
CLONAZEPAM (11), OXAZEPAM (5), TRIAZOLAM (1), MIDAZOLAM, ZOPICLONE,
FLURAZEPAM, PRAZEPAM, ESTAZOLAM, ZALEPLON, LORMETAZEPAM,
FLUBROMAZOLAM, NORDAZEPAM, QUAZEPAM, HALAZEPAM, BROMAZEPAM,
ESZOPICLONE, NITRAZEPAM, ETIZOLAM, CLONAZOLAM, CLOBAZAM
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Refinement for the classification?

Should Opioid
and Opiate be
separated?

Should these
grouped together
into synthetic

SR
opioid? What else

subclass
is there?

Should we have a
deeper hierarchy?

Is this class necessary?
Is it better to remove it
or merge with others?




Non-medicine
Substance
Classification



Non-medicine Source

Toxin Intoxicant, Carcinogen, Irritant, Pollutant, Mouse poison, ...

Organic Chlorofluorocarbon, Hydrobromide, Organophosphate, Organofluorine, Alkyl Nitrite, Short Chain ... T53*
Inorganic Metal alloy, Heavy metal, Inert gas, Metalloid, Mineral fibers, Inorganic salt, Asbestos, ... T56*
Medicine Transplant medication, Sleeping drug, Appetite suppressant, Nondepolarizing Blocking Agent, ...

Chemical Alkali, Reagent, Acidic chemical, Chemical, Photo finishing chemical T54*
Cigar Cigar, Cigar Smoke, Smoke, Second hand smoke, Cigarette, Snuff, Cigarello, Cigarette smoke, ...

Cleaning Product Acidic wheel cleaner, Metal cleaner, Rust remover, Brake fluid, Detergent, Fuel injector cleaner, ... T55
Diagnostic Agent Radioactive seed, radiocontrast agent, lodinated Contrast Agent, Radiocontrast agent, ...

Plant Amanita, Mushroom, Plant extract, Ephedra T62*
Hormone Hormone, Catecholamine, Statin, Estrogen, Insulin, Endorphin

* indicates partially consistent 31




Non-medicine Source

Alcohol Hard alcohol, Moonshine, Rum, Tequila, Whiskey, Beer, Schnapps, Vodka, ... T51
Supplement Nutritional supplement, Dietary supplement, Weight loss supplement, Bodybuilding supp...

Agriculture Rodenticide, Pesticide, Defoliant, Algaecide, Herbicide, Insecticide, Fungicide, Silo gas, ... T60
Alkaloids Alkaloid, Herbal alkaloid, Belladonna alkaloid, Morphine type alkaloid, Aconitine type alkaloid

Fuel Gasoline, Petroleum, Torch fuel, Aromatic petroleum T52
Gas Gasoline fumes, Exhaust fumes, Petroleum oxidation fume

Nutrition Nutrition, Enteral nutrition, Total parenteral nutrition, supplemental enteral nutrition

Substance Substance, Methicone, Povidone

Caffeine Caffeine, Caffeinated beverage T43.61
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Discussion - Drug List Enrichment

Type of variants:
Synonym, Brand Name, Misspelling

Example:

Fluoxetine - name

Prozac - brand name

Prozak - misspelling of brand name

Warfarin:

132 documents retrieved
- 70 by ‘warfarin’
- 62 by ‘coumadin’

.

33

ﬁsing RxNorm:

-

2% recall vs tedious manual effort of
experts

Identify new drug but need to aware
of false positive

For terms other than prescription drug:

Locate any resource
Create rules for variant generation

/
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Discussion - Drug Relationship Extraction

étract drug class membership (ATC) anh / Future Work \

metabolism relationship (PubChem)
Classification refinement

- Feedback from experts
Example: - Better fit for practical use case
Norfentanyl - is metabolite of - Fentanyl

Sertraline (NO6AB06) - belong to class - Utilize 10 years death certificate data
SSRI (NOGAB)

o NG /
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