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Abstract

Background: The American Association of Poison Control
Centers (AAPCC; http://www.aapcc.org ) maintains the National
Poison Data System (NPDS). Today, 60 of the nation's 61 US
poison centers upload case data automatically. Most upload every 1-
60 minutes (median 11 minutes) to NPDS creating a real-time
national exposure database and surveillance system.

Methodology: We analyzed the case data tabulating specific
indices from NPDS. The methodology was similar to that of
previous years. Where changes were introduced, the differences are
identified. Fatalities were reviewed by a team of 27 medical and
clinical toxicologists and assigned to 1 of 6 categories according to
Relative Contribution to Fatality (RCF).

Results: Over 4 million calls were captured by NPDS in 2006:
2,403,539 human exposure calls, 1,488,993 information requests,
and 128,353 nonhuman exposure calls Substances involved most
frequently in all human exposures were analgesics. The most
common exposures in children less than age 6 were cosmetics/
personal care products. NPDS documented 1,229 human fatalities.

Conclusions: Poisoning continues to be a significant cause of
morbidity and mortality in the US. NPDS represents a valuable national
resource to collect and monitor US poisoning exposure cases. It offers
one of the few real-time surveillance systems in existence, provides
useful data and is a model for public health surveillance.

WARNING: Comparison of exposure or outcome data from pre-
vious AAPCC Annual Reports is problematic. In particular, the
identification of fatalities (attribution of a death to the exposure)
differed from pre-2006 Annual Reports (see Fatality Case Review
- Methods). Likewise, Table 22 (Exposure Cases by Generic Cate-
gory) this year restricts the breakdown including deaths to single-
substance cases to improve precision and avoid misinterpretation.

Participating poison centers

The collection of data and compilation of this report is made
possible by the individuals who staff the US Poison Centers
(PCs) through their meticulous documentation of each case
using standardized definitions and compatible computer sys-
tems. The 61 participating poison centers in 2006 were:

Mid-America Poison Center

Alabama Poison Center

Arizona Poison & Drug Center

Arkansas Poison & Drug Information Center

Banner Samaritan Poison Control Center

Blue Ridge Poison Center

California Poison Control System - Fresno/Madera Division
California Poison Control System - Sacramento Division
California Poison Control System - San Diego Division
California Poison Control System - San Francisco
Carolinas Poison Center

Central Ohio Poison Center

Central Texas Poison Center

Children’s Hospital of MI Regional Poison Center
Cincinnati Drug and Poison Information Center

A.C. Bronstein et al.

Connecticut Poison Control Center

DeVos Children's Hospital Regional Poison Center

Florida Poison Information Center - Miami

Florida Poison Information Center - Tampa

Florida/USVI Poison Information Center - Jacksonville

Georgia Poison Center

Greater Cleveland Poison Center

Hennepin Regional Poison Center

[llinois Poison Center

Indiana Poison Center

Iowa Statewide Poison Control Center

Kentucky Regional Poison Center

Long Island Poison Center

Louisiana Poison Center

Maryland Poison Center

Mississippi Regional Poison Center

Missouri Poison Center

National Capital Poison Center

Nebraska Regional Poison Center

New Jersey Poison Information and Education System

New Mexico Poison Center

New York City Poison Control Center

North Texas Poison Center

Northern New England Poison Center

Oklahoma Poison Control Center

Oregon Poison Center

Palmetto Poison Center

Pittsburgh Poison Center

Puerto Rico Poison Center

Regional Center for Poison Control and Prevention
Serving Massachusetts and Rhode Island

Regional Poison Control Center - Alabama

Rocky Mountain Poison & Drug Center

Ruth A. Lawrence Poison and Drug Information Center

South Texas Poison Center

Southeast Texas Poison Center

Tennessee Poison Center

Texas Panhandle Poison Center

The Poison Control Center at the Children's Hospital of

Philadelphia

University of Kansas Hospital Poison Control Center

Upstate NY Poison Center

Utah Poison Center

Virginia Poison Center

Washington Poison Center

West Texas Regional Poison Center

West Virginia Poison Center

Western New York Poison Center

Wisconsin Poison Center

Recognition of surveillance and fatalities review teams

In addition to the poison center personnel who prepare and
review fatality exposure cases at each center, 2 teams deserve
special recognition.
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Surveillance was carried out by a team of 4 medical and
clinical toxicologists working across the country who pro-
vided daily monitoring of surveillance anomalies.

The 2006 AAPCC fatality review was carried out by 27
managing and medical directors who verified abstracts of
clinical case data for all exposure related deaths.

These individuals are listed in Appendix A and are
acknowledged for their commitment and contribution to the
AAPCC and the public health.

Introduction

American Association of Poison Control Centers (AAPCC)
compiles real-time information reported from the 61 regional
Poison Centers (PCs) into its National Poison Database Sys-
tem (NPDS).

Since the inception of the database in 1983, the number of
exposures reported by the country’s poison centers has grown
dramatically. This increase has been due in large part to the
AAPCC'’s regionalization initiative that has resulted in mem-
ber poison centers serving the entire population of the 50
United States, American Samoa, District of Columbia, Feder-
ated States of Micronesia, Guam, Puerto Rico, and the US
Virgin Islands. Additionally, the number of exposure and
information calls continues to rise [Table 1A].

Historical perspective

In 1953, the first US poison center opened in Chicago, Illi-
nois.(1) This event marked the culmination of many pediatric

Table 1. Growth of the AAPCC population served and exposure reporting (1983-2006)

Human Exposures per
No. of Population exposures thousand

Year participating centers served (in millions) reported population
1983 16 43.1 251,012 5.8
1984 47 99.8 730,224 7.3
1985 56 113.6 900,513 7.9
1986 57 132.1 1,098,894 8.3
1987 63 137.5 1,166,940 8.5
1988 64 155.7 1,368,748 8.8
1989 70 182.4 1,581,540 8.7
1990 72 191.7 1,713,462 8.9
1991 73 200.7 1,837,939 9.2
1992 68 196.7 1,864,188 9.5
1993 64 181.3 1,751,476 9.7
1994 65 215.9 1,926,438 8.9
1995 67 2185 2,023,089 9.3
1996 67 2323 2,155,952 9.3
1997 66 250.1 2,192,088 8.8
1998 65 257.5 2,241,082 8.7
1999 64 260.9 2,201,156 8.4
2000 63 270.6 2,168,248 8.0
2001 64 281.3 2,267,979 8.1
2002 64 291.6 2,380,028 8.2
2003 64 294.7 2,395,582 8.1
2004 62 293.7 2,438,643 8.3
2005 61 296.4 2,424,180 8.2
2006 61 299.4 2,403,539 8.0
Total 43,482,940
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poison prevention initiatives dating back to the 1930’s.
AAPCC was chartered as a non-profit, nongovernmental
association in 1958.(2) Although poison centers proliferated
with a peak number of 661 by 1978, research-based poison
exposure management and data on commercial and house-
hold products was limited. Over the ensuing years, many
worked to develop product information databases for phar-
maceutical and non-pharmaceutical products and create evi-
dence based management guidelines. During the same period
AAPCC began to meet the need to create standards for cen-
ters in tandem with the development of the specialized fields
of clinical and medical toxicology.

While center maturation continued with regionalization, in
the beginning bounded by state lines, there was no standard-
ized data set used to document poison center calls and no
centralized, codified national data system. To address this
issue, in 1983, AAPCC launched a nascent data system, now
known as the National Poison Data System (NPDS). Today,
60 of the nation's 61 US poison centers upload case data auto-
matically. Most upload every 1- 60 minutes (median 11 min-
utes) to NPDS creating a real-time national exposure
database and surveillance system.

While the initial impetus for the development of our
national poison center system was a response to childhood
exposures to pharmaceutical and nonpharmaceutical prod-
ucts, today it is clear that poison centers have an expanded
responsibility. The infrastructure of poison centers, especially
their data collection skills and clinical management guidance,
represent a true public health response network.

AAPCC member centers represent an independent infra-
structure that works closely with local and state health depart-
ments and a variety of local and state governmental and non-
governmental groups, federal agencies including the Health
Resources and Services Administration/Maternal and Child
Health Bureau (HRSA/MCHB), Food and Drug Administra-
tion (FDA) and Environmental Protection Agency (EPA).
AAPCC has a strong and vibrant partnership with the Centers
for Disease Control and Prevention (CDC). NPDS has been a
collaborative development between AAPCC and CDC to
meet the challenge of forging a true national poison center
system. This report summarizes NPDS data for 2006.

Poisoning in the US — the context

The magnitude of the poisoning problem in the US was
addressed in the 2004 Institute of Medicine (IOM) report.(1).
Poison centers (highly skilled medical contact centers) pro-
vide telephone information to the public and health profes-
sionals. In a large percentage of cases (72.9% for 2006) the
exposed patients are managed over the telephone and not
treated directly by a health care professional. When appropri-
ate, the poison center refers the patient to a health care facil-
ity and follows the course of the exposure until resolution. In
some cases, a patient is taken to an emergency department or
admitted to a hospital and the medical personnel involved
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may not always contact a poison center. Since poison cases in
general, are not required to be reported, the PC may not be
called. The IOM committee, in preparing its report published
in 2004, examined data from a number of sources such as the
National Hospital Discharge Survey for 1997 — 2001 which
reported 11,533 cases of poisoning, the National Health Inter-
view Survey for 2000 - 2001 which reported 269 cases, the
National Hospital Ambulatory Medical Care Survey Emer-
gency Department File for 1997 — 2001 which reported 1,810
cases and several others including Mortality Vital Statistics.
The committee concluded that a conservative estimate of the
annual incidence of poisoning episodes in the United States is
4 million cases per year. These episodes are primarily expo-
sures and 25% do not appear to lead to any direct treatment
with only 7.5% hospitalized. AAPCC data for 2001 reported
2,267,979 exposures or 56% of the estimate made by the
IOM. Applying this 56% to the 2,403,539 exposures for 2006
extrapolates to 4,292,034 exposures for the US for 2006.

The IOM 2004 report estimated fatalities from poisoning
to be 24,173 from the National Center for Health Statistics
and 30,800 when cases involving ethanol were included.
AAPCC data for 2004 reported 1,190 fatalities. This 1,190
was not added to the NCHS total since it was assumed that
they were already included. Using the 30,800 estimate,
AAPCC data represented about 3.5% of the fatalities from
poisoning in the US.

Limitations and plans

As outlined above, the exposure reports which comprise
NPDS are spontaneous, self-reported calls and reflect the
limitations of this type of reporting system (see DIS-
CLAIMER). Nonetheless scope and immediacy of these data
have much to offer. The 24 year history offers a unique
opportunity to assess the long term (secular) trends in poisonings.

There are a number of plans to improve the data system
and reporting. Among the specific plans for 2007 and
beyond:

e Improved data transmission architecture between the PCs
and NPDS

e Improved validation process for data integrity during
upload to NPDS

e Real-time geographic information system (GIS) options for
appropriate data analyses and displays

e Use of a structured collection of the tissue, blood, plasma,
serum, and vitreous concentration data along with units of
measure and sampling times

o Implementation of a web-based infrastructure to support
the ongoing fatality review

o A revised annual report format to maintain integrity of tem-
poral data and improve the utility and accessibility of the
information in the tables and text

 Presentation of tabular results for all data discussed in the
annual report

A.C. Bronstein et al.

Dynamics of the database

NPDS classifies all calls as either EXPOSURE (concern
about an exposure to a substance) or INFORMATION (no
exposed human or animal). A call may provide information
about one or more exposed persons or animals (receptors).
The information reported in this article reflects only those
cases classified as CLOSED, that is, the PC has determined
that no further follow-up/recommendations are required or no
further information is available. Cases are followed to as pre-
cise an outcome as possible. Most calls are “closed” within
the first hours; some calls regarding hospitalized patients or
fatalities may remain open for weeks or months depending
on the case. Follow-up calls provide a proven mechanism
for monitoring the appropriateness of management recom-
mendations, augmenting patient guidelines, enabling con-
tinual updates of case information, and obtaining final
medical outcome status to make the data collected as accu-
rate as possible.

Information in the NPDS database is dynamic. Each year
the database is locked prior to extraction of data to prevent
inadvertent changes and insure consistent, reproducible
reports. The 2006 database was locked 8 October 2007.

Database record count summary

In 2006, the 61 participating PCs logged 4,033,279 total
cases including 2,403,539 closed human exposure cases
(Table 1A), 128,353 animal exposures (Table 1B), 1,488,993
information calls (Table 1C), 3,956 duplicate reports
(reported by more than one PC), 7,476 human confirmed
nonexposures, 366 animal confirmed nonexposures, and 596
human exposure calls still open at the time of preparation of
this report.

The cumulative AAPCC database now contains over 43
million human exposure case records (Table 1A). A total of
8,026,812 information calls (as described below) have been
logged by NPDS since year 2000.

The total of 3,892,532 human exposure cases and informa-
tion calls reported to PCs in 2006 does not reflect the full
extent of poison center efforts which also include activities
such as poison prevention and education and poison center
awareness.

Table 1B. Non-Human exposures by animal type

Animal Number %

Dog 114,599 89.3
Cat 12,002 9.4
Bird 482 0.4
Rodent / lagomorph 417 0.3
Horse 264 0.2
Sheep / goat 105 0.1
Cow 41 0
Aquatic 40 0
Other 403 0.3
Total 128,353 100
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Table 1C. Distribution of information calls

Table 1C. (Continued)
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Information call type No. of calls % of Info. calls Information call type No. of calls % of Info. calls
Drug identification Occupational information
Public inquiry: Drug sometimes involved in abuse 394,081 26.47 Occupational treatment / first-aid guidelines - no known 47 0
Public inquiry: Drug not known to be abused 234,784 15.77 patient(s)
Public inquiry: Unknown abuse potential 11,870 0.80 Information on chemicals in the workplace 320 0.02
Public inquiry: Unable to identify 115,008 7.72 MSDS interpretation 424 0.03
HCP inquiry: Drug sometimes involved in abuse 16,599 1.11 Occupational MSDS requests 1,583 0.11
HCP inquiry: Drug not known to be abused 32,935 2.21 Routine toxicity monitoring 74 0
HCP inquiry: Unknown abuse potential 2,061 0.14 Safe handling of workplace chemicals 167 0.01
HCP inquiry: Unable to identify 15,036 1.01 Other occupational 337 0.02
Law Enf. Inquiry: Drug sometimes involved in abuse 65,674 441 Subtotal 2,952 0.2
Law Enf. Inquiry: Drug not known to be abused 38,496 2.59 Poison information
Law Enf. Inquiry: Unknown abuse potential 2,003 0.13 Analytical toxicology 1,045 0.07
Law Enf. Inquiry: Unable to identify 14,293 0.96 Carcinogenicity 175 0.01
Other drug ID 5,215 0.35 Food poisoning - no known patient(s) 4,572 0.31
Subtotal 948,055 63.67 Food preparation / handling practices 8,659 0.58
Drug information General toxicity 41,406 2.78
Adverse effects (no known exposure) 17,053 1.15 Mutagenicity 115 0.01
Brand / generic name clarifications 5,600 0.38 Plant toxicity 7,969 0.54
Calculations 336 0.02 Recalls of non-drug products (including food) 372 0.02
Compatibility of parenteral medications 265 0.02 Safe use of household products 4,120 0.28
Compounding 1,077 0.07 Toxicology information for legal use / litigation 361 0.02
Contraindications 2,081 0.14 Other poison 23,468 1.58
Dietary supplement, herbal, and homeopathic 1,483 0.10 Subtotal 92,262 6.2
Dosage 15,770 1.06 Prevention / Safety / Education
Dosage form / formulation 4,103 0.28 Confirmation of poison center number 18,977 1.27
Drug use during breast-feeding 7,072 0.47 General (non-poison) injury 1,257 0.08
Drug-drug interactions 32,522 2.18 prevention requests
Drug-food interactions 1,807 0.12 Media requests 364 0.02
Foreign drug 2,224 0.15 Poison prevention material requests 20,126 1.35
Generic substitution 1,032 0.07 Poison prevention week date inquiries 131 0.01
Indications / therapeutic use 30,238 2.03 Professional education presentation requests 539 0.04
Medication administration 4,767 0.32 Public education presentation requests 919 0.06
Medication availability 1,299 0.09 Other prevention 2,176 0.15
Medication disposal 1,158 0.08 Subtotal 44,489 2.99
Pharmacokinetics 3,758 0.25 Teratogenicity information
Pharmacology 2,608 0.18 Teratogenicity 5,850 0.39
Regulatory 3,474 0.23 Subtotal 5,850 0.39
Stability / storage 3,849 0.26 Other information
Therapeutic drug monitoring 997 0.07 Invalid/Missing 6 0
Other drug info 32,173 2.16 Other 42,520 2.86
Subtotal 176,746 11.87 Subtotal 42,526 2.86
Environmental information Substance Abuse
Air quality 2,165 0.15 Drug screen information 9,790 0.66
Carbon monoxide - no known patient(s) 1,171 0.08 Effects of illicit substances - 591 0.04
Carbon monoxide alarm use 626 0.04 no known patient(s)
Chem / bioterrorism / weapons (suspected or confirmed) 46 0 New trend information 428 0.03
Clarification of media reports of environmental 58 0 Withdrawal from illicit substances - 363 0.02
contamination no known patient(s)
Clarification of substances involved in a HAZMAT 159 0.01 Other substance abuse 1,656 0.11
incident - no known victim(s) Subtotal 12,828 0.86
General questions about contamination of air and / or soil 778 0.05 Administrative
HAZMAT planning 341 0.02 Expert witness requests 43 0
Lead - no known patient(s) 1,236 0.08 Faculty activities 62 0
Mercury thermometer cleanup 4,976 0.33 Funding 25 0
Mercury (excluding thermometers) cleanup 758 0.05 Personnel issues 1,092 0.07
Notification of a HAZMAT incident - no 351 0.02 Poison center record request 195 0.01
known patient(s) Product replacement / malfunction (issues intended 1,954 0.13
Pesticide application by a professional pest control operator 835 0.06 for the manufacturer)
Pesticides (other) 3,334 0.22 Scheduling of poison center rotations 258 0.02
Potential toxicity of chemicals in the environment 1,787 0.12 Other administration 30,056 2.02
Radiation 102 0.01 Subtotal 33,685 2.26
Safe disposal of chemicals 1,934 0.13 Caller Referred
Water purity / contamination 1,161 0.08 Immediate referral - animal poison center 15,203 1.02
Other environmental 6,925 0.47 or veterinarian
Subtotal 28,743 1.93 Immediate referral - drug identification 11,380 0.76
Medical information Immediate referral - drug information 547 0.04
Dental questions 181 0.01 Immediate referral - health department 8,025 0.54
Diagnostic or treatment recommendations for diseases 11,115 0.75 Immediate referral - medical advice line 1,397 0.09
or conditions - non-toxicology Immediate referral - pediatric triage service 84 0.01
Disease prevention 1,058 0.07 Immediate referral - pesticide hotline 389 0.03
Explanation of disease states 1,966 0.13 Immediate referral - pharmacy 4,386 0.29
General first-aid 2,122 0.14 Immediate referral - poison center 7,398 0.50
Interpretation of non-toxicology laboratory reports 200 0.01 Immediate referral - private physician 3,286 0.22
Medical terminology questions 160 0.01 Immediate referral - psychiatric crisis line 237 0.02
Rabies - no known patient(s) 465 0.03 Immediate referral - teratology information 195 0.01
Sunburn management 216 0.01 program
Other medical 15,326 1.03 Other call referral 15,521 1.04
Subtotal 32,809 22 Subtotal 68,048 4.57
(Continued) Total 1,488,993 100.00
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PCs made 4,028,727 follow-up calls in 2006. Follow-up
calls were done in 44.4% of human exposure cases. One fol-
low-up call was made in 22.4% of human exposure cases,

and multiple follow-up calls (range 2—158) were placed in
22.0% of cases.

Information calls to poison centers

Data from 1,488,993 information calls to PCs in 2006 (Table
1C) was transmitted to NPDS, including calls in optional report-
ing categories such as prevention/safety/education (44,489),
administrative (33,685) and immediate referral (68,048). Over-
all, the volume of information calls handled by US PCs
increased by 6.3% over the 1,400,904 calls handled in 2005.(3)

The most frequent information call was for drug identifica-
tion, comprising 948,055 calls to PCs during the year. Of
these, 144,337 (9.7%) could not be identified over the tele-
phone. The majority of the drug identification calls were
received from the public, followed by law enforcement and
health professionals. Most of the drug identification requests
involved drugs sometimes involved in abuse; however, these
cases were categorized based on the abuse potential without
knowledge of whether abuse was actually intended.

Drug information calls (176,746 calls) comprised 11.9% of
all information calls. Of these, the most common questions
were regarding drug-drug interactions, followed by therapeu-
tic use and indications, and questions about adverse effects.
Environmental inquiries comprised 1.9% of all information
calls. Of these environmental inquiries, questions related to
cleanup of mercury thermometers were most common fol-
lowed by questions involving pesticides.

Of all the information calls, poison information comprised
6.2% of information calls, with calls involving food poison-
ing or food preparation practices the most common followed
by questions involving plant toxicity.

Trends in reported poisonings/exposures

The data do not directly identify a trend in the overall incidence
of poisonings in the US because the percentage of actual expo-
sures and poisonings reported to PCs is unknown (Fig. 1). The
NPDS may be best considered “numerator data” since the
“denominator” cannot be determined. An attempt has been made
to better define the incidence of poisoning. For example, using
the National Health Interview Survey (NHIS), the estimated
number of poisoning episodes in the US for the year 2000 was
estimated to be 1,575,000.(1). On the other hand NHIS data(1)
underestimates the total number of poisoning exposures treated
by health care providers at 1.2 million cases versus the 2.2 mil-
lion reported during the same time period by AAPCC.

AAPCC surveillance system

As previously noted, 60 of the 61 US PCs upload case data
automatically. Most upload every 1-60 minutes (median

A.C. Bronstein et al.
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Fig. 1. Human Exposures, Information Calls and Animal
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Fig. 2. Drug Identification and Law Enforcement Drug
Identification Calls by Day since 1 January 2000.

11 minutes) to NPDS creating a real-time national expo-
sure database and surveillance system. This unique real-
time upload is the foundation of AAPCC’s surveillance
system permitting both case volume and syndromic sur-
veillance. NPDS software allows creation of volume and
syndromic definitions at will. Definitions can be then
applied to national, regional, state, or zip code coverage
areas. For the first time this functionality is available not
only to the AAPCC surveillance team, but to every
regional poison center. Centers also have the ability to
share NPDS real-time surveillance technology with their
state and local health departments or other regulatory
agencies. Another unique NPDS feature is the ability to
generate system alerts on adverse drug events and other
products of public health interest such as contaminated
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food or product recalls. NPDS can thus provide real-time
adverse event monitoring.

Surveillance definitions can be created to monitor a variety
of volume parameters, any desired substance or commercial
product, or syndromic case definitions using a variety of
mathematical options and historical baseline periods. NPDS
surveillance tools include:

1. Volume alerts

a. Total Call Volume

b. Human Exposure Call Volume

c. Clinical Effects (signs and symptom symptoms, or
laboratory abnormalities) Volume

2. Syndromic Surveillance Definitions

a. Substance

b. Clinical Effects

c. Various NPDS data fields
d. Combinations

Incoming data is monitored continuously around the
clock and any anomalous signal detected generates an auto-
mated alert to the AAPCC’s surveillance team or public
health agency. These anomaly alerts are reviewed by the
AAPCC surveillance team and/or the regional poison center
that created them. When reports of potential public health
importance are detected, additional information is obtained
via e-mail or phone from reporting PCs. Public health issues
are brought to the attention of the National Center for Envi-
ronmental Health at the Centers for Disease Control and
Prevention (CDC). Affected state or local health depart-
ments may also be alerted.

In 2006, real-time monitoring of cases submitted to the
AAPCC’s national database was expanded to include new sur-
veillance case definitions, and enhanced surveillance at the
regional PC level. Surveillance Anomaly 1 was generated at
2:00 pm EDT on 17 September 2006. This event marked the
transition of AAPCC surveillance to NPDS. Since then more
than 78,000 anomalies have been detected. At the time of this
report, 220 surveillance definitions run continuously, monitor-
ing case and clinical effects volume and a variety of syndromic
case definitions from food poisoning to nerve agents.

Individual PCs have developed surveillance case defini-
tions. Surveillance processes and anomaly definitions con-
tinue to be developed, refined, and evaluated.

On 13 September 2006, CDC learned about exposures to
fresh spinach later found to be contaminated with E. coli
0157:H7. Case clusters were reported from 26 states.(4) The
first confirmed case occurred on 19 August 2006. During this
period NPDS tracked 476 spinach exposure calls with the
highest number of calls occurring on 15 September 2006.
Although NPDS did not detect the index case, our case data
clearly showed the pattern of exposures and provided situa-
tional awareness about the event (Fig. 3).
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Database enhancements

Launched in April of 2006, NPDS is in its second year of
full use. NPDS is a complex project with enormous
impact on AAPCC and the regional poison centers’ pub-
lic health mission. We have successfully transferred to
the web-based NPDS. The system is used every day by
the AAPCC member centers and a variety of public
health agencies. Of note is the fact that the NPDS report
generator provided all tables in this report except for the
case listing (Table 21).

The new web-based software for querying, reporting and
surveillance application allows AAPCC, its member centers
and public health agencies to utilize US poisoning exposure
data. Users are able to access local and regional data for
their own areas and view national aggregate data. The new
application allows for increased “drill-down” capability and
mapping via a geographic information system (GIS). Custom
surveillance definitions are available along with ad hoc
reporting tools. The new system is designed to serve AAPCC
well into the 21st century.

Characterization of participating poison centers

All 61 participating centers submitted data to AAPCC for
2006. Fifty-eight centers (95%) were certified by AAPCC at
the end of 2006. The entire population of the 50 states, Amer-
ican Samoa, the District of Columbia, Federated States of
Micronesia, Guam, Puerto Rico, and the US Virgin Islands
was served by PCs in 2006.(5)
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The average number of human exposure cases handled per
day by all US poison centers was 6,937. Similar to other years,
higher volumes were observed in the warmer months, with a
mean of 7,246 cases per day in June compared with 6,524 per
day in January. On average, ignoring the time of day and sea-
sonal fluctuations, US PCs received one call concerning a sus-
pected or actual human exposure every 13 seconds.

Management of calls — specialized poison emergency
providers

Calls received at US PCs are managed by healthcare profes-
sionals who have received additional training in managing
exposure emergencies. Poison center operation as well as
clinical education and instruction are directed by Managing
Directors (most are PharmDs and RNs with American Board
of Applied Toxicology (ABAT) board certification). Medical
direction is provided by Medical Directors who are board-
certified physician medical toxicologists. At some poison
centers, the Managing and Medical Director positions are
held by the same person.

Specialists in Poison Information (SPIs) are primarily phar-
macists and registered nurses. They work under the supervi-
sion of a Certified Specialist in Poison Information (CSPI).
SPIs must log a minimum of 2,000 calls over a 12 month
period at a poison control center to become eligible to take the
certifying examination for specialists in poison information.

Poison Information Providers (PIPs) are allied healthcare
professionals. They manage information-type and non-medi-
cal (non-hospital) calls and work under the supervision of at
least one CSPI. US PCs employ the full-time equivalent of
123 PIPs, 250 SPIs, and 615 CSPIs.(6) These dedicated indi-
viduals make NPDS possible.

Review of human exposure data

No changes to the data collection format were implemented
in 2006. Prior revisions had occurred in 1984, 1985, 1993,
2000, 2001, and 2002. Data reported after January 1, 2000,
allow an unlimited number of substances for each case, a
change that should be considered when comparing substance
data with prior years.

Exposure site

As shown in Table 2, of the 2,403,539 human exposures
reported, 92.6% occurred at a residence (Own or Other).
Exposures occurred in the workplace in 2.1% of cases,
schools (1.5%), health care facilities (0.29%), and restaurants
or food services (0.37%). Poison center peak call volumes
were from 4 to 11 pm, although call frequency remained con-
sistently high between 8 am and midnight, with the majority
of calls logged during this 16-hour period.

A.C. Bronstein et al.

Table 2. Site of call and site of exposure, human exposure cases

Site Site of caller (%) Site of exposure (%)

Residence

Own 74.34 89.53

Other 222 3.05
Workplace 1.45 2.09
Health care facility 15.25 0.29
School 0.60 1.51
Restaurant / food service 0.03 0.37
Public area 0.37 1.16
Other 5.44 0.92
Unknown 0.31 1.08

Age and gender distribution

The age and gender distribution of human poison exposure
victims is outlined in Table 3. Children younger than 3 years
were involved in 38.0% of exposures and 50.9% occurred in
children younger than 6 years. A male predominance is found
among recorded cases involving children younger than 13
years, but this gender distribution is reversed in teenagers and
adults, with women comprising the majority of reported poi-
son exposure victims.

Exposures in pregnancy

Exposure during pregnancy occurred in 8,919 (0.37% of all
human exposures) women. Of those with known pregnancy
duration (N = 8,160), 31.7% occurred in the first trimester,
37.4% in the second trimester, and 29.8% in the third trimester.
Most (74.4%) were unintentional and 19.6% were intentional.

Multiple patients

In 2006, 10.3% (248,444) of human exposure cases involved
multiple patients. Examples of these calls involve siblings
sharing found medication, multiple victims of carbon monox-
ide exposure such as a family, or multiple patients inhaling
vapors at a hazardous material spill.

Deaths and fatalities

Definitions of fatality and death

This 2006 report distinguishes between the terms death and
fatality. Death is a reported outcome. Fatality is a death that
was judged by the Fatality Review Team to be related to the
exposure. Of the 1,515 cases referred to the Fatality Review
Team where death was the reported outcome, 213 cases did
not contain the pertinent clinical information needed to com-
plete an assessment of causality (Relative Contribution to
Fatality category = 6-Unknown), 31 were judged to be defi-
nitely unrelated to the exposures (category = 5-Clearly not
responsible), 26 were not coded and 16 were miscoded (not a
human death) leaving 1,229 verified fatalities.
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Table 3. Age and gender distribution of human exposures
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Male Female Unknown Gender Total Cumulative Total
Age (y) Number % of age group total Number % of age group total Number % of age group total Number % of total exposures Number Col %
<1 year 65,933 51.92 60,616 47.74 430 0.34 126,979 5.28 126,979 5.28
1 year 199,553 52.03 183,399 47.82 585 0.15 383,537 15.96 510,516  21.24
2 years 211,865 52.64 190,006 47.21 622 0.15 402,493 16.75 913,009 37.99
3 years 97,530 55.31 78,418 44.48 371 0.21 176,319 7.34 1,089,328 4532
4 years 46,424 56.21 35,956 43.54 204 0.25 82,584 3.44 1,171,912 48.76
5 years 27,321 56.77 20,615 42.84 189 0.39 48,125 2.00 1,220,037  50.76
Unknown < =5 years 1,772 46.90 1,522 40.29 484 12.81 3,778 0.16 1,223,815  50.92
Child 6 — 12 years 87,757 57.72 63,005 41.44 1,284 0.84 152,046 6.33 1,375,861  57.24
Teen 13 — 19 years 78,050 46.12 90,454 53.45 733 0.43 169,237 7.04 1,545,098  64.28
Unknown Child 2,704 41.54 2,424 37.24 1,381 21.22 6,509 0.27 1,551,607  64.56
Total children (<20 y) 818,909 52.78 726,415 46.82 6,283 0.40 1,551,607 64.56 1,551,607  64.56
20 — 29 years 88,112 45.98 103,309 53.91 194 0.10 191,615 7.97 1,743,222 72.53
30 — 39 years 67,364 42.50 91,012 57.42 126 0.08 158,502 6.59 1,901,724  79.12
40 — 49 years 59,503 41.45 83,957 58.48 96 0.07 143,556 5.97 2,045,280  85.09
50 — 59 years 40,047 38.96 62,673 60.98 62 0.06 102,782 4.28 2,148,062  89.37
60 — 69 years 21,276 36.58 36,863 63.37 28 0.05 58,167 242 2,206,229  91.79
70 — 79 years 13,883 34.85 25,934 65.09 25 0.06 39,842 1.66 2,246,071  93.45
80 — 89 years 7,826 32.66 16,127 67.30 9 0.04 23,962 1.00 2,270,033  94.45
> =90 years 1,145 27.86 2,961 72.04 4 0.10 4,110 0.17 2,274,143 94.62
Unknown adult 45,690 39.05 67,671 57.84 3,628 3.10 116,989 4.87 2,391,132 99.48
Total adults 344,846 41.08 490,507 58.43 4,172 0.50 839,525 34.93 2,391,132 99.48
Unknown age 4,305 34.70 5,147 41.48 2,955 23.82 12,407 0.52 2,403,539  100.0
Total 1,168,060 48.60 1,222,069 50.84 13,410 0.56 2,403,539 100.00 2,403,539 100.00
Summary of fatalities Enhancements in the Table 21 information in 2006 com-

Table 4 presents the age and gender distribution for these
1,229 fatalities. Although children younger than 6 years were
involved in the majority of exposures, they comprised just
2.4% of the verified fatalities. Most (80%) of the poisoning
fatalities occurred in 20-to 59-year-old individuals. Table
21A and B lists each of the 1,229 human fatalities along with
all of the substances involved. Please note: the Substance
listed in column 3 of Table 21 was chosen to be the most spe-
cific based the exact substances entered for that case and may

not agree exactly with the categories used in the summary
tables (including Table 22).

Table 4. Distribution of age* and gender for fatalities

Cumulative

Age(y) Male Female Unknown Total (%) Total (%)

<1 3 5 0 8(0.7%) 8(0.7%)
1 7 0 1 8(0.7%) 16 (1.3%)
2 3 3 0 6 (0.5%) 22 (1.8%)
3 2 1 0 3(0.2%) 25 (2.0%)
4 1 2 0 3(0.2%) 28 (2.3%)
5 0 1 0 1(0.1%) 29 (2.4%)
6-12 3 2 1 6 (0.5%) 35(2.9%)
13219 37 25 0 62 (5.0%) 97 (7.9%)
Unknown Child 0 0 2 2(0.2%) 99 (8.1%)
20-29 131 69 0 200 (16.3%) 299 (24.3%)
30-39 111 96 0 207 (16.8%) 506 (41.2%)
40-49 128 129 0 257 (20.9%) 763 (62.1%)
50-59 109 123 0 232 (18.9%) 995 (81.0%)
60-69 43 46 0 89 (7.2%) 1,084 (88.2%)
70-79 25 37 0 62 (5.0%) 1,146 (93.3%)
80-89 19 26 0 45 (3.7%) 1,191 (96.9%)
>=90 3 6 0 9 (0.7%) 1,200 (97.6%)
Unknown adult 16 7 0 23 (1.9%) 1,223 (99.5%)
Unknown age 4 2 0 6 (0.5%) 1,229 (100.0%)
Total 645 580 4 1,229 (100.0%) 1,229 (100.0%)

*Age columns include both actual and estimated ages (e.g., Age 20-29 include 20s, Age 30-39

includes 30s, ...).

pared to previous years include: identification of cases for
which an autopsy report was reviewed, inclusion of the rela-
tive contribution of fatality, and inclusion of all (rather than
only 3) of the substances identified in each case.

A single substance was implicated in 91.1% of reported
human exposures, and 5.9% of patients were exposed to 2 or
more drugs or products (Table 5). In contrast, 673 (54.8%) of
fatal case reports involved exposure to 2 or more substances.

Although there is useful information in the fatality experi-
ence, one should interpret total numbers with caution. Please
see the section Poisoning in the US — the Context in the
INTRODUCTION provides a perspective on the numbers.

Chronicity

The overwhelming majority of human exposures, 2,192,297
(91.2%) were acute cases (single, repeated or continuous
exposure occurring over < 8 hours) compared to 652 acute
cases of 1,229 fatalities (53.1%). Chronic exposures (con-
tinuous or repeated exposures occurring over > 8 hours)
comprised 1.9% (45,662) of all human exposures. Acute-
on-chronic exposures (single exposure that was preceded by

Table 5. Number of substances involved in human exposure cases

No. of substances No. of cases % of cases
1 2,189,772 91.1
2 141,391 59
3 42,001 1.8
4 16,386 0.7
5 6,915 0.3
6 3,191 0.1
7 1,635 0.1
8 882 0
>=9 1,366 0.1
Total 2,403,539 100.0
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a continuous, repeated, or intermittent exposure occurring over
a period greater than eight hours) numbered 142,954 (6.0%).

Reason for exposure

Specialists in Poison Information (SPIs) coded the reasons
for exposure reported by callers to PCs according to the fol-
lowing definitions:

Unintentional general: All unintentional exposures not other-
wise defined below:.

Environmental: Any passive, nonoccupational exposure that
results from contamination of air, water, or soil. Environmen-
tal exposures are usually caused by manmade contaminants.

Occupational: An exposure that occurs as a direct result of
the person being on the job or in the workplace.

Therapeutic error: An unintentional deviation from a proper
therapeutic regimen that results in the wrong dose, incor-
rect route of administration, administration to the wrong
person, or administration of the wrong substance. Only
exposures to medications or products used as medications
are included. Drug interactions resulting from uninten-
tional administration of drugs or foods which are known to
interact are also included.

Unintentional misuse: Unintentional improper or incorrect
use of a nonpharmaceutical substance. Unintentional mis-
use differs from intentional misuse in that the exposure
was unplanned or not foreseen by the patient.

Bite/sting: All animal bites and stings, with or without
envenomation, are included.

Food poisoning: Suspected or confirmed food poisoning; inges-
tion of food contaminated with microorganisms is included.

Unintentional unknown: An exposure determined to be unin-
tentional, but the exact reason is unknown.

Suspected suicidal: An exposure resulting from the inappro-
priate use of a substance for reasons that are suspected to
be self-destructive or manipulative.

Intentional misuse: An exposure resulting from the inten-
tional improper or incorrect use of a substance for reasons
other than the pursuit of a psychotropic or euphoric effect.

Intentional abuse: An exposure resulting from the intentional
improper or incorrect use of a substance where the victim was
likely attempting to achieve a euphoric or psychotropic effect.
All recreational use of substances for any effect is included.

Intentional unknown: An exposure that is determined to be
intentional, but the specific motive is unknown.

Contaminant/tampering: The patient is an unintentional vic-
tim of a substance that has been adulterated (either mali-
ciously or unintentionally) by the introduction of an
undesirable substance.

Malicious: This category is used to capture patients who are
victims of another person’s intent to harm them.

Withdrawal: Effect related to decline in blood concentration
of a pharmaceutical or other substance after discontinuing
therapeutic use or abuse of that substance.

A.C. Bronstein et al.

Adverse reaction: An adverse event occurring with normal,
prescribed, labeled, or recommended use of the product, as
opposed to overdose, misuse, or abuse. Included are cases
with an unwanted effect because of an allergic, hypersen-
sitive, or idiosyncratic response to the active ingredients,
inactive ingredients, or excipients. Concomitant use of a
contraindicated medication or food is excluded and coded
instead as a therapeutic error.

The term “accidental” has been used widely in the past pri-
marily to define children under the age of 6 who may be
exposed to a toxic agent. It is not currently utilized in this
context.

The term “intentional” and “unintentional” are utilized in this
context in the judgment of the poison center specialist.
Virtually none of the cases are subject to a psychological
review in this regard and therefore the use of these terms
should be considered on a relative basis without further
weight to the term.

Most (83.4%) of poison exposures were unintentional; sui-
cidal intent was suspected in 8.3% of cases (Table 6A). Ther-
apeutic errors accounted for 10.2% of exposures (244,511
cases), with unintentional nonpharmaceutical product misuse
comprising 4.3% of exposures. The types of therapeutic
errors observed in each age group are summarized in Table 6B.
Of the 244,510 therapeutic errors, scenarios included:
double-dosing in 76,506 (31.3%), other incorrect dose
(14.3%), more than 1 product with the same ingredient
(2.7%), dispensing cup errors (2.4%), iatrogenic or errors

Table 6A. Reason for human exposure cases

Reason Number % Exposures
Unintentional
General 1,447,757 60.2
Therapeutic error 244,511 10.2
Misuse 103,052 4.3
Bite / sting 75,773 32
Environmental 59,880 2.5
Occupational 35,615 1.5
Food poisoning 35,326 1.5
Unknown 3,393 0.1
Subtotal 2,005,307 83.4
Intentional
Suspected suicide 198,578 83
Misuse 47,918 2.0
Abuse 45,831 1.9
Unknown 16,156 0.7
Subtotal 308,483 12.8
Adverse Reaction
Drug 43,260 1.8
Other 11,664 0.5
Food 5,600 0.2
Subtotal 60,524 2.5
Unknown
Unknown reason 12,593 0.5
Subtotal 12,593 0.5
Other
Malicious 9,883 0.4
Contamination / tampering 5,672 0.2
Withdrawal 1,077 0.0
Subtotal 16,632 0.7
Total 2,403,539 100
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Table 6B. Scenarios for therapeutic errors by age*

Description of Scenario No. of cases <6y (row %) 6-12y (row %) 13-19 y (row %) >19 y (row %) Unknown (row %)
Inadvertently took/given medication twice 76,504 244 12.3 55 57.5 0.3
Other incorrect dose 34,902 37.8 11.9 7.2 429 0.3
Wrong medication taken/given 33,645 17.7 12.3 6.6 63.1 0.4
Inadvertently took/given someone else’s medication 23,618 21.3 18.7 7.0 52.7 0.3
Medication doses given/taken too close together 20,542 25.5 10.2 7.1 56.9 0.3
Other/unknown therapeutic error 14,188 249 10.9 7.4 56.0 0.8
Incorrect dosing route 11,933 10.9 4.8 33 79.9 1.1
Confused units of measure 10,671 58.9 16.5 5.6 18.8 0.2
Incorrect formulation or concentration given 6,599 52.6 16.4 4.7 259 0.4
More than 1 product containing same ingredient 6,592 31.6 15.2 11.7 413 0.2
Dispensing cup error 5,882 64.3 17.3 44 14.0 0.1
Health professional/iatrogenic error (pharmacist/nurse/physician) 5,410 30.2 10.3 6.0 522 1.3
Incorrect formulation or concentration dispensed 1,664 44.4 14.8 57 347 0.5
10-fold dosing error 1,365 66.9 5.7 3.2 239 0.3
Drug interaction 1,249 11.1 6.7 7.3 74.3 0.6
Exposure through breast milk 169 89.4 0.0 0.0 7.7 3.0

*Age columns include both actual and estimated ages. >19 y includes “Unknown Adults”. “Unknown” includes both “Unknown Child” and Unknown Age.

Table 7. Distribution of reason for exposure by age*

<6y 6-12y 13-19y >19y Unknown Total
Reason No. Row % No. Row % No. Row % No. Row % No. Row % No. Col %
Unintentional 1,215,647 60.6 137,217 6.8 79,656 4.0 559,843 27.9 12,944 0.6 2,005,307 83.4
Intentional 977 0.3 9,158 3.0 79,798 259 214,508 69.5 4,042 13 308,483 12.8
Adverse reaction 5,125 8.5 3,196 53 4,978 8.2 46,468 76.8 757 1.3 60,524 2.5
Other 1,369 8.2 1,677 10.1 2,909 17.5 10,340 62.2 337 2.0 16,632 0.7
Unknown 697 55 798 6.3 1,896 15.1 8,366 66.4 836 6.6 12,593 0.5
Total 1,223,815 50.9 152,046 6.3 169,237 7.0 839,525 349 18,916 0.8 2,403,539 100.0

*Age columns include both actual and estimated ages. > 19 yr column also includes “Unknown Adult”. “Unknown” column includes both “Unknown Child” and “Unknown Age”.
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(2.2%), incorrect formulation or concentration (0.7%), and
10-fold dosing errors (0.6%).

Most (83.4%) exposures were unintentional and uninten-
tional exposures outnumbered intentional poisonings in all
age groups (Table 7). In contrast, of the 1,229 human poison-
ing fatalities reported, all of the fatalities in < 13 y-olds were
unintentional while most fatalities in adults (older than 19
years) were intentional (Table 8).

Route of exposure

Ingestion was the route of exposure in 77.1% of cases (Table 9),
followed in frequency by dermal, inhalation/nasal, and ocular
routes. For the 1,229 fatalities, ingestion, inhalation/nasal,
and parenteral were the predominant exposure routes.

Clinical effects

The AAPCC database allows for the coding of up to 131 dif-
ferent clinical effects (signs, symptoms, or laboratory abnor-
malities) for each case. Each clinical effect can be further
defined as related, not related, or unknown if related. Clinical
effects were coded in 718,828 (29.9%) cases. (16.0% had 1
effect, 7.7% had 2 effects, 3.9% had 3 effects, 1.4% had 4

effects, 0.5% had 5 effects, and 0.4% had >5 effects coded).
Of clinical effects coded, 80% were deemed related to the
exposure(s) 9.0% were considered not related, and 11.0%
were coded as unknown if related.

Case management site

The majority of cases reported to poison centers (PCs)
were managed in a non—health care facility (72.9%), usu-
ally at the site of exposure, primarily the patient’s own
residence (Table 10). This includes the 1.9% of cases that
were referred to a health care facility but refused to go.
Treatment in a health care facility was rendered in 23.5%
of cases.

Of the 564,159 cases managed in a health care facility,
284,983 (50.5%) were treated and released without admis-
sion, 83,563 (14.8%) were admitted for critical care, and
8.4% were admitted for noncritical care.

The percentage of patients treated in a health care facility
varied considerably with age. Only 11.5% of children
younger than 6 years and only 14.3% of children between 6
and 12 years were managed in a health care facility compared
with 53.3% of teenagers (13—19 years) and 43.6% of adults
(age>19 years).
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Table 8. Distribution of reason for exposure and age* for fatalities

Table 10. Management site of human exposures

A.C. Bronstein et al.

Reason <6y 6-12y 13-19y >19y Unknown age Total Site of Management Number %
Unintentional Managed on site, nonhealth care facility 1,752,607 72.9
General 13 1 2 34 1 51 Managed in healthcare facility
Environmental 2 1 7 22 0 32 Treated/evaluated and released 284,983 11.9
Occupational 0 0 0 24 0 24 Patient lost to follow-up / left AMA 103,639 43
Therapeutic error 6 0 2 24 0 32 Admitted to critical care unit 83,563 3.5
Misuse 0 0 0 7 0 7 Admitted to noncritical care unit 47,639 2.0
Bite / sting 0 0 0 6 0 6 Admitted to psychiatric facility 44,327 1.8
Food poisoning 0 0 0 1 0 1 Unspecified level of care 8 0
Unknown 0 0 0 12 1 13 Subtotal (managed in HCF) 564,159 235
Subtotal 21 2 11 130 2 166 Refused referral 44,962 1.9
Intentional Other 28,610 1.2
Suspected suicide 0 0 26 583 2 611 Unknown 13,201 0.6
Misuse 0 0 2 40 0 42 Total 2,403,539 100.0
Abuse 0 0 16 112 2 130
Unknown 0 0 5 87 1 93
Subtotal 0 0 49 822 5 876
Other
Malicious 4 2 0 5 0 11
Withdrawal 0 0 0 1 0 1
Subtotal 4 2 0 6 0 12 . . :
Adverse reaction Minor effect: The patient developed some signs or symptoms
g 0 . 0 > 0 > as a result of the exposure, but they were minimally both-
er . . .
Subtotal 0 1 1 56 0 58 ersome and generally resolved rapidly with no residual
U“lljgﬁ:l’“glwn reason 4 . . o | "7 disability or disfigurement. A minor effect is often limited
Subtotal 4 1 1 110 1 117 to the skin or mucus membranes (e.g., self-limited gas-
Total 29 6 62 1,124 8 1,229

*Age columns include both actual and estimated ages. >19y includes “Unknown Adults”.
“‘Unknown Age” includes both “Unknown Child” and “Unknown Age”.

Table 9. Route of exposure for human exposure cases

All cases Outcome of death

Route Number % Number %

Ingestion 1,948,339 77.1 1,221 75.3
Dermal 188,948 7.5 21 1.3
Inhalation/nasal 145,939 5.8 130 8.0
Ocular 136,534 5.4 2 0.1
Bite/sting 75,768 3.0 9 0.6
Parenteral 14,273 0.6 66 4.1
Unknown 8,422 0.3 145 8.9
Otic 2,617 0.1 0 0.0
Other 2,406 0.1 7 0.4
Aspiration (with ingestion) 1,545 0.1 20 1.2
Vaginal 859 0 1 0.1
Rectal 848 0 0 0

Table 11 displays the medical outcome of the human poi-
son exposure cases distributed by age, showing a greater inci-
dence of severe outcomes in the older age groups. Table 12
compares medical outcome and reason for exposure and
shows a greater frequency of serious outcomes in intentional
exposures. Table 13 demonstrates an increasing duration of
the clinical effects observed with more severe outcomes.

Medical outcome definitions

NPDS Medical Outcome categories are as follows:

No effect: The patient did not develop any signs or symptoms
as a result of the exposure.

trointestinal symptoms, drowsiness, skin irritation, first-
degree dermal burn, sinus tachycardia without hypoten-
sion, and transient cough).

Moderate effect: The patient exhibited signs or symptoms

as a result of the exposure that were more pronounced,
more prolonged, or more systemic in nature than minor
symptoms. Usually, some form of treatment is indi-
cated. Symptoms were not life-threatening, and the
patient had no residual disability or disfigurement (e.g.,
corneal abrasion, acid-base disturbance, high fever, dis-
orientation, hypotension that is rapidly responsive to
treatment, and isolated brief seizures that respond
readily to treatment).

Major effect: The patient exhibited signs or symptoms as a

result of the exposure that were life-threatening or
resulted in significant residual disability or disfigure-
ment (e.g., repeated seizures or status epilepticus, respi-
ratory compromise requiring intubation, ventricular
tachycardia with hypotension, cardiac or respiratory
arrest, esophageal stricture, and disseminated intravas-
cular coagulation).

Death: The patient died as a result of the exposure or as a

direct complication of the exposure.

Not followed, judged as nontoxic exposure: No follow-up

calls were made to determine the outcome of the exposure
because the substance implicated was nontoxic, the
amount implicated was insignificant, or the route of expo-
sure was unlikely to result in a clinical effect.

Not followed, minimal clinical effects possible: No follow-up

calls were made to determine the patient’s outcome
because the exposure was likely to result in only minimal
toxicity of a trivial nature. (The patient was expected to
experience no more than a minor effect.).

Unable to follow, judged as a potentially toxic exposure: The

patient was lost to follow-up, refused follow-up, or was
not followed, but the exposure was significant and may
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Table 11. Medical outcome of human exposure cases by patient age*
<6y 6-12y 13-19y >19y Unknown Total

Outcome No. % <6y No. % 6-12y No. % 13-19y No. % >19y No. % Unknown Age No. % Total
No effect 300,183 24.5 25,338 16.7 26,044 15.4 95,909 114 2,507 133 449,981 18.7
Minor effect 99,317 8.1 23,810 15.7 42,454 25.1 185,141 22.1 2,156 11.4 352,878 14.7
Moderate effect 10,318 0.8 3,992 2.6 19,331 114 86,482 103 599 3.2 120,722 5
Major effect 744 0.1 256 0.2 2,088 1.2 14,439 1.7 63 0.3 17,590 0.7
Death 32 0 9 0 63 0 1,299 0.2 12 0.1 1,415 0.1
No follow-up, nontoxic 254,394 20.8 23,603 15.5 9,266 55 55,495 6.6 1,671 8.8 344,429 143
No follow-up, minimal toxicity 520,562 42.5 67,335 44.3 48,390 28.6 292,723 349 5,814 30.7 934,824 389
No follow-up, potentially toxic 20,885 1.7 4,094 2.7 17,093 10.1 72,742 8.7 5,554 29.4 120,368 5
Unrelated effect 17,373 1.4 3,607 2.4 4,497 2.7 35,218 42 536 2.8 61,232 2.6
Death, indirect report 7 0 2 0 11 0 76 0 4 0 100 0
Total 1,223,815 100 152,046 100 169,237 100 839,525 100 18,916 100 2,403,539 100
*Age columns include both actual and estimated ages. > 19 yr column also includes “Unknown Adult”. “Unknown” column includes both “Unknown Child” and “Unknown Age”.
Table 12. Medical outcome by reason for exposure in human exposures

Unintentional Intentional Other Adverse Reaction Unknown Total
Outcome No. Col% No. Col% No. Col% No. Col% No. Col% No. Col%
No effect 392,611 19.6 52,781 17.1 2,232 13.4 1,285 2.1 1,072 8.5 449,981 18.7
Minor effect 249,443 12.4 83,696 27.1 3,748 22.5 13,970 23.1 2,021 16.0 352,878 14.7
Moderate effect 48,904 2.4 60,892 19.7 1,086 6.5 7,709 12.7 2,131 16.9 120,722 5.0
Major effect 3,029 0.2 12,847 42 116 0.7 758 1.3 840 6.7 17,590 0.7
Death 170 0.0 973 0.3 13 0.1 83 0.1 176 1.4 1,415 0.1
No follow-up, nontoxic 337,158 16.8 4,879 1.6 1,057 6.4 1,086 1.8 249 2.0 344,429 14.3
No follow-up, minimal toxicity 871,550 435 33,795 11.0 5,383 324 22,303 36.8 1,793 14.2 934,824 389
No follow-up, potentially toxic 57,974 2.9 52,981 17.2 1,887 11.3 4,455 7.4 3,071 244 120,368 5.0
Unrelated effect 44,432 22 5,599 1.8 1,107 6.7 8,872 14.7 1,222 9.7 61,232 25
Death, indirect report 36 0.0 40 0.0 3 0.0 3 0.0 18 0.1 100 0.0
Total 2,005,307 100.0 308,483 100.0 16,632 100.0 60,524 100.0 12,593 100.0 2,403,539 100.0

Table 13. Duration of clinical effects by medical outcome

Percent of patients in the category

Duration of effect Minor effect Moderate effect Major effect
>8 hours, <=24 hours 17.4 319 25.7
>1 week, <=1 month 0.4 1.5 53
Unknown 11.7 14.3 9.0
>1 month 0.2 0.4 0.8
<=2 hours 383 6.1 1.9
>24 hours, <=3 days 5.0 17.9 31.9
>2 hours, <=8 hours 25.3 21.5 6.4
>3 days, <=1 week 1.5 6.2 16.7
Anticipated permanent 0.2 0.2 23
Total 100.0 100.0 100.0

have resulted in a moderate, major, or fatal outcome.
Unrelated effect: The exposure was probably not responsi-
ble for the effect.

Confirmed nonexposure: This outcome option was coded to
designate cases where there was reliable and objective evi-
dence that an exposure initially believed to have occurred
actually never occurred (e.g., all missing pills are later
located). All cases coded as confirmed nonexposure are
excluded from this report. Death, indirect report A
reported death is coded as “indirect” if no inquiry was
placed to the poison center. For example, if the case was
obtained from a medical examiner who queries the PC
about interpretation of post mortem reports.

Tables 14 and 15 outline the use of decontamination proce-
dures, specific antidotes, and measures to enhance elimina-
tion in the treatment of patients reported in this database.
These must be interpreted as minimum frequencies because
of the limitations of telephone data gathering.

Table 16 demonstrates the continuing decline in the use of
ipecac-induced emesis in the treatment of poisoning. Ipecac
was administered in only 1,337 (0.1%) human poison expo-
sures in 2006. The continued decrease in ipecac syrup use in
2006 compared was observed, likely as a result of ipecac use
guidelines issued in 1997 by the American Academy of Clin-
ical Toxicology; European Association of Poisons Centres
and Clinical Toxicologists and updated in 2004 .(7, 8). In a
separate report, the American Academy of Pediatrics
concluded not only that ipecac should no longer be used

Table 14. Decontamination and therapeutic interventions

Therapy No of Patients %

Decontamination only 1,091,376 454
Therapeutic Intervention only 170,416 7.1
Decontamination+other therapy 411,784 17.1
Other therapy 729,963 30.4
Total 2,403,539 100.0
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Table 15. Therapy provided in human exposures by age*

Therapy <6y 6-12y 13-19y >19y Unknown Total
Decontamination
Dilute/irrigate/wash 629,456 68,916 45,679 267,362 4,728 1,016,141
Charcoal, single dose 23,597 1,797 20,697 61,635 202 107,928
Cathartic 5,465 537 7,040 21,518 63 34,623
Lavage 431 73 1,935 7,542 14 9,995
Other emetic 4,171 470 834 3,813 57 9,345
‘Whole bowel irrigation 192 35 497 2,012 4 2,740
Ipecac 1,337 121 182 528 8 2,176
Measures to enhance elimination
Charcoal, multiple doses 246 37 729 2,409 2 3,423
Hemodialysis 11 8 121 1,879 4 2,023
Hemoperfusion 0 0 3 32 0 35
Extracorporeal, other 4 0 2 25 0 31
Other Interventions
Food/snack 127,696 10,262 5,514 28,988 335 172,795
Fluids, IV 5,031 1,211 16,117 70,199 138 92,696
Fresh air 7,980 6,579 6,699 59,213 1,737 82,208
Oxygen 1,370 566 2,768 27,399 151 32,254
Antibiotics 6,476 1,680 2,192 15418 98 25,864
Antihistamines 3,117 1,929 2,018 12,593 98 19,755
Intubation 410 113 1,317 14,018 36 15,894
Ventilator 349 101 1,113 12,093 27 13,683
Antiemetics 357 200 2,563 5,973 14 9,107
Alkalinization 122 48 1,695 6,787 19 8,671
Sedation (other)” 231 76 865 7,463 13 8,648
Steroids 756 452 607 5,287 37 7,139
Bronchodilators 517 229 431 4,304 36 5,517
Vasopressors 79 17 201 3,413 7 3,717
Glucose, > 5% 282 23 158 1,949 5 2,417
Antihypertensives 15 7 80 1,303 2 1,407
Neuromuscular blocker 42 8 132 1,114 3 1,299
Anticonvulsants * 84 23 119 664 0 890
CPR 22 4 55 499 3 583
Antiarrhythmic 9 2 53 464 1 529
Hyperbaric oxygen 30 39 38 309 2 418
Cardioversion 3 0 13 156 0 172
Pacemaker 4 0 5 157 0 166
Transplantation 1 0 2 22 0 25
ECMO 4 1 2 0 0 7
Specific antidote administration
Benzodiazepines 804 314 3,318 14,606 24 19,066
Naloxone 621 87 1,342 11,634 28 13,712
NAC, PO 223 64 2,996 8,882 24 12,189
Calcium 8,123 390 231 1,805 11 10,560
NAC, IV 160 63 2,285 6,665 18 9,191
Atropine 4,371 562 737 3,431 22 9,123
Flumazenil 73 19 189 1,696 6 1,983
Fomepizole 109 11 105 1,255 5 1,485
Antivenin (Fab fragment) 158 134 123 931 13 1,359
Glucagon 23 6 32 944 2 1,007
Insulin 9 6 53 829 1 898
Phytonadione 44 5 50 560 1 660
Folate 10 1 25 576 0 612
Fab fragments 33 21 30 498 0 582
Pyridoxine 19 16 87 369 0 491
Antivenin/antitoxin® 46 50 34 318 1 449
Ethanol 10 0 19 288 1 318
Octreotide 43 3 13 180 1 240
Succimer 92 7 11 76 0 186
Physostigmine 0 5 55 114 0 174
Methylene blue 23 3 6 80 0 112
2-PAM 11 2 5 64 0 82
Deferoxamine 13 0 28 28 0 69
EDTA 51 5 1 8 0 65
Sodium thiosulfate 2 1 3 59 0 65
BAL 21 4 1 17 0 43
Sodium nitrite 1 0 1 28 0 30
Amyl nitrite 0 0 0 15 0 15
Nalmefene 1 0 2 10 0 13
Penicillamine 0 0 0 3 0 3
Hydroxocobalamin 0 0 0 2 0 2

*Age columns include both actual and estimated ages. >19y includes “Unknown Adults”.
“Unknown” includes both “Unknown Child” and “Unknown Age”.

excludes benzodiazepines.

bexcludes Fab fragments.

routinely as a home treatment strategy, but also recom-
mended disposal of ipecac currently in homes.(9)

Table 17A presents the most common 25 substance catego-
ries involved in human exposures, listed by frequency of

A.C. Bronstein et al.

exposure. Tables 17B and 17C present similar data for
children and adults, respectively, and show the differences
between pediatric and adult poison exposures.

Table 18 lists the substance categories associated with
reported fatalities -- sedative/hypnotics/antipsychotics, opio-
ids, and cardiovascular drugs lead this list. Although seda-
tive/hypnotics/antipsychotics ranks 4" and cardiovascular 8"
among the most frequent exposures (Table 17A), there is oth-
erwise little correlation between the frequency of exposures
to a substance and the number of fatalities. Note that this
Table accounts for all substances to which a patient was
exposed (i.e., a patient exposed to an opioid may have also
been exposed to 1 or more other product).

Table 19 shows the modest variation over the past 2
decades in the percentage of cases reported to the NPDS’s
national database that are fatal poisonings and in the percent-
age of reported fatalities as a result of suicide.

Table 20 provides a summary of plant exposures for those
species and categories most commonly involved.

Fatality case review — methods

Each fatality case was abstracted by the reporting poison cen-
ter and verified for accuracy. These cases were systematically
reviewed by a project Case Review Teams (CRT). Each CRT
consisted of the following members:

Author — the PPC medical director or their designee responsi-
ble for the case data entered, the abstract, and the initial
choices of Relative Contribution to Fatality (RCF) and
SUBSTANCES;

Lead Reviewer — Medical Director or Managing Director
(assigned from a PC other than the center from which the
individual case originated using pseudorandom numbers)
to provide the primary review of the case;

Peer Reviewer — Managing Director (if the lead reviewer was
a Medical Director) or Medical Director (if the lead
reviewer was a Managing Director) assigned (using pseu-
dorandom numbers) to provide the second (complemen-
tary) review of the case;

Manager — Louis Cantilena (east coast) or Daniel A. Spyker
(west coast) assigned by PC zip code.

The fundamental classification for the NPDS fatalities report-
ing is whether the toxic exposure caused the death. The review
teams assessed the following parameters for each fatality case:

1. Relative contribution of the toxic exposure to the death,
RCF (see grading system below);

2. Abstract scoring (see scoring system below);

3. Degree of agreement between the Abstract and the NPDS
database entries for that case;

4. Degree of agreement and if resolution was required
between determinations made by members of the Case
Review Team
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Table 16. Decontamination trends (1985-2006)
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Activated charcoal

Exposures involving Activated charcoal

Human exposures Ipecac administered administered children <6 y Ipecac administered administered
Year reported (% of all exposures) (% of all exposures) (% of all exposures) (% of child exposures) (% of child exposures)
1985 886,389 132,947 (15.0) 41,063 (4.6) 568,691 (64.2) 94,919 (10.7) 14,718 (1.7)
1986 1,095,228 145,516 (13.3) 56,481 (5.2) 690,137 (63.0) 99,688 (9.1) 18,191 (1.7)
1987 1,164,648 117,840 (10.1) 60,310 (5.2) 730,228 (62.7) 83,443 (7.2) 18,507 (1.6)
1988 1,364,113 114,654 (8.4) 88,876 (6.5) 843,106 (61.8) 80,749 (5.9) 26,118 (1.9)
1989 1,578,968 110,545 (7.0) 101,368 (6.4) 963,924 (61.0) 79,192 (5.0) 30,345 (1.9)
1990 1,646,946 98,986 (6.0) 108,341 (6.6) 999,751 (60.7) 73,469 (4.5) 31,579 (1.9)
1991 1,836,364 94,877 (5.2) 129,092 (7.0) 1,099,179 (59.9) 73,069 (4.0) 36,177 (2.0)
1992 1,862,796 79,493 (4.3) 135,625 (7.3) 1,094,256 (58.7) 63,486 (3.4) 38,937 (2.1)
1993 1,747,147 65,078 (3.7) 127,893 (7.3) 978,560 (56.0) 50,834 (2.9) 35,791 (2.0)
1994 1,926,992 51,356 (2.7) 138,247 (7.2) 1,042,651 (54.1) 41,489 (2.2) 35,670 (1.9)
1995 2,023,089 47,359 (2.3) 155,880 (7.7) 1,070,472 (52.9) 38,372 (1.9) 38,095 (1.9)
1996 2,155,952 39,376 (1.8) 157,331 (7.3) 1,137,263 (52.7) 32,622 (1.5) 37,986 (1.8)
1997 2,192,088 32,098 (1.5) 156,213 (7.1) 1,150,931 (52.5) 26,536 (1.2) 35,856 (1.6)
1998 2,241,082 26,653 (1.2) 152,134 (6.8) 1,180,989 (52.7) 22,247 (1.0) 34,302 (1.5)
1999 2,201,156 21,942 (1.0) 145,853 (6.6) 1,154,799 (52.5) 18,326 (0.8) 33,812 (1.5)
2000 2,168,248 18,177 (0.8) 145911 (6.7) 1,142,796 (52.7) 15,239 (0.7) 31,554 (1.5)
2001 2,267,979 16,058 (0.7) 149,442 (6.6) 1,169,478 (51.6) 13,389 (0.6) 30,367 (1.3)
2002 2,380,028 13,555 (0.6) 149,527 (6.3) 1,227,381 (51.6) 11,163 (0.5) 30,340 (1.3)
2003 2,395,582 9,284 (0.4) 140,412 (5.9) 1,245,584 (52.0) 7,310 (0.3) 28,888 (1.2)
2004 2,438,643 4,701 (0.2) 135,969 (5.6) 1,250,536 (51.3) 3,366 (0.1) 28,335 (1.2)
2005 2,424,180 3,027 (0.1) 123,263 (5.1) 1,233,695 (50.9) 1,999 (0.1) 26,338 (1.1)
2006 2,403,539 2,176 (0.1) 111,351 (4.6) 1,223,815 (50.9) 1,337 (0.1) 23,843 (1.0)

Table 17A. Substances most frequently involved in human exposures (Top 25)

Substance Number %o*

Analgesics 284,906 11.9
Cosmetics/personal care products 214,780 8.9
Cleaning substances (household) 214,091 8.9
Sedative/hypnotics/antipsychotics 141,150 59
Foreign bodies/toys/miscellaneous 120,752 5.0
Cold and cough preparations 114,559 4.8
Topical preparations 108,308 45
Pesticides 96,811 4.0
Antidepressants 95,327 4.0
Bites and envenomations 82,133 34
Cardiovascular drugs 80,426 33
Alcohols 76,531 3.2
Antihistamines 75,070 3.1
Food products/food poisoning 66,115 2.8
Antimicrobials 66,017 2.7
Plants 64,236 2.7
Vitamins 63,331 2.6
Hormones and hormone antagonists 51,875 22
Gastrointestinal preparations 50,914 2.1
Hydrocarbons 49,526 2.1
Chemicals 47,557 2.0
Stimulants and street drugs 46,239 1.9
Anticonvulsants 40,476 1.7
Fumes/gases/vapors 39,586 1.6
Arts/crafts/office supplies 37,990 1.0

*Percentages are based on the total number of human exposures (2,403,539) rather than the
total number of substances.

Similar to past AAPCC annual reports, a listing of cases
(Table 21 A and B) and summary of cases (Tables 4, 18 and
19) is provided for fatal cases for which there exists reason-
able confidence that the death was a result of that exposure.
Therefore, these listings do not include cases in which the
RCF was determined to be definitely unrelated to the expo-
sures (31 cases) or cases where the clinical information did
not permit an assessment (RCF unknown, 212 cases).

The primary basis of the case classification and abstract
evaluations were the:

Clinical Case Evidence — included all information surround-
ing the case. It included, but was not limited to, the data

Table 17B. Substances most frequently involved in pediatric* (< 5 years) exposures (Top 25)

Substance Number Yo**
Cosmetics/personal care products 162,514 133
Cleaning substances (household) 120,250 9.8
Analgesics 103,189 8.4
Foreign bodies/toys/miscellaneous 90,906 7.4
Topical preparations 85,079 7.0
Cold and cough preparations 69,645 5.7
Vitamins 47,997 39
Pesticides 45,848 3.7
Plants 44,710 3.7
Antihistamines 36,591 3.0
Gastrointestinal preparations 34,099 2.8
Antimicrobials 33,832 2.8
Arts/crafts/office supplies 27,404 22
Hormones and hormone antagonists 23,972 2.0
Electrolytes and minerals 22,956 1.9
Cardiovascular drugs 22,868 1.9
Alcohols 21,577 1.8
Deodorizers 16,984 14
Food products/food poisoning 16,964 1.4
Hydrocarbons 15,989 1.3
Dietary supplements/herbals/homeopathic 15,511 1.3
Asthma therapies 15,474 1.3
Antidepressants 13,785 1.1
Sedative/hypnotics/antipsychotics 13,656 1.1
Other/unknown nondrug substances 12,504 1.0

*Includes all children with actual or estimated ages < 5 years old. Results do not include
“Unknown Child” or “Unknown Ages.”

**Percentages are based on the total number of exposures in children (1,223,815) rather than
the total number of substances.

entered into the AAPCC case data and, when available, the
medical examiner’s report.

Medical Examiner’s Report —the postmortem examination
results, autopsy report or the coroner’s report, was always
sought, and, when available, became an important part of
fatality case review.

Relative contribution to fatality (RCF)

The definitions used for the Relative Contribution to Fatality
(RCF) classification were as follows:
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Table 17C. Substances most frequently involved in adult* (> 19 years) exposures (Top 25)

A.C. Bronstein et al.

Table 19. Comparisons of fatality data (1985-2006)

Substance Number Y%o** Total fatalities Suicides Pediatric death
Analgesics 127,135 15.1 Year No. % of cases No. % of deaths No. % of deaths
Sedative/hypnotics/antipsychotics 106,705 12.7

Cleaning substances (household) 74,926 8.9 1985 328 0.037 174 (53.0) 20 6.1)
Antidepressants 64,145 7.6 1986 406 0.037 223 (54.9) 15 3.7)
Bites and envenomations 53,715 6.4 1987 398 0.034 227 (57.0) 22 (5.5)
Cardiovascular drugs 50,643 6.0 1988 544 0.040 296 (54.4) 30 (5.5)
Alcohols 45,448 54 1989 590 0.037 323 (54.7) 24 4.1)
Pesticides 41,487 4.9 1990 553 0.034 320 (57.9) 21 (3.8)
Food products/food poisoning 37,497 45 1991 764 0.042 408 (53.4) 44 (5.8)
Cosmetics/personal care products 33,633 4.0 1992 705 0.038 395 (56.0) 29 4.1)
Chemicals 28,525 34 1993 626 0.036 338 (54.0) 27 (4.3)
Anticonvulsants 27,108 32 1994 766 0.040 410 (53.5) 26 (3.4)
Fumes/gases/vapors 26,691 32 1995 724 0.036 405 (55.9) 20 (2.8)
Hydrocarbons 25,745 3.1 1996 726 0.034 358 (49.3) 29 (4.0)
Antihistamines 24,341 2.9 1997 786 0.036 418 (53.2) 25 (3.2)
Hormones and hormone antagonists 23,506 2.8 1998 775 0.035 421 (54.3) 16 2.1)
Antimicrobials 23,381 2.8 1999 873 0.040 472 (54.1) 24 2.7)
Stimulants and street drugs 22,949 2.7 2000 921 0.042 477 (51.8) 20 2.2)
Cold and cough preparations 20,576 2.5 2001 1085 0.048 553 (51.0) 27 (2.5)
Muscle relaxants 18,209 22 2002 1169 0.049 635 (54.3) 27 (2.3)
Topical preparations 17,193 2.0 2003 1109 0.046 592 (53.4) 35 3.2)
Gastrointestinal preparations 13,036 1.6 2004 1190 0.049 642 (53.9) 27 (2.3)
Miscellaneous drugs 12,620 1.5 2005 1,261 0.052 623 (49.4) 24 (1.9
Foreign bodies/toys/miscellaneous 11,121 1.3 2006 1,229 0.050 611 (49.7) 29 2.4)

*Includes all adults with actual or estimated ages > 19 years old. Results also include
“Unknown Adult” but do not include “Unknown Ages”
**Percentages are based on the total number of human exposures (2,403,539) rather than the

total number of substances.

Table 18. Categories associated with largest number of fatalities (Top 25)

% of all
exposures in
Substance Number category
Sedative/hypnotics/antipsychotics 382 0.280
Opioids 307 1.030
Cardiovascular drugs 252 0.310
Acetaminophen in combination 214 0.300
Antidepressants 210 0.250
Stimulants and street drugs 203 0.450
Alcohols 139 0.210
Acetaminophen only 138 0.200
Muscle relaxants 98 0.410
Anticonvulsants 93 0.230
Cyclic antidepressants 75 0.720
Fumes/gases/vapors 69 0.170
Antihistamines 66 0.090
Aspirin alone 61 0.350
Other nonsteroidal anti-inflammatory drugs 55 0.060
Unknown drug 49 0.280
Chemicals 38 0.100
Oral hypoglycemics 35 0.300
Miscellaneous drugs 27 0.120
Diuretics 25 0.240
Automotive/aircraft/boat products 25 0.180
Antihistamine/decongestant, without phenylpropanolamine 22 0.040
Hormones and hormone antagonists 20 0.050
Anticoagulants 18 0.290

Table 20. Frequency of plant exposures (Top 25)

Botanical name Number
Spathiphyllum species 2,133
Euphorbia pulcherrima 1,615
llex species 1,572
Philodendron spp 1,514
Phytolacca americana 1,358
Toxicodendron radicans 1,194
Schlumbergera bridgesii 705
llex opaca 608
Crassula argentea 604
Plants-cardiac glycosides 583
Malus species 582
Taraxacum officinale 581
Pepper mace 566
Epipremnum areum 566
Plants-cyanogenic glycosides 555
Plants-pokeweed 543
Mold 538
Caladium spp 533
Nandina domestica 530
Narcissus pseudonarcissus 474
Spinacia oleracea 467
Cactus (Unknown type or name) 460
Rosa spp 450
Quercus spp 447
Hedera helix 446

cause the death. That is, the SUBSTANCES alone would
not have caused the death, but combined with other fac-
tors, were partially responsible for the death.

1. Undoubtedly responsible (and Proximate Cause of Death)

— In the opinion of the Case Review Team the Clinical
Case Evidence established beyond a reasonable doubt that
the SUBSTANCES actually caused the death.

. Probably responsible — In the opinion of the Case Review

Team the Clinical Case Evidence suggests that the SUB-
STANCES caused the death, but some reasonable doubt
remained.

. Contributory — In the opinion of the Case Review Team

the Clinical Case Evidence establishes that the SUB-
STANCES contributed to the death, but did not solely

. Probably not responsible — In the opinion of the Case

Review Team the Clinical Case Evidence, established to a
reasonable probability, but not conclusively, that the SUB-
STANCES associated with the death did not cause the
death

. Clearly not responsible (and Not Contributory) — In the

opinion of the Case Review Team the Clinical Case Evi-
dence establishes beyond a reasonable doubt that the SUB-
STANCES did not cause this death.

. Unknown — In the opinion of the Case Review Team the

Clinical Case Evidence was insufficient to impute or
refute a causative relationship for the SUBSTANCES in
this death.
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Acetaminophen in combination

230 46y F acetaminophen A Ingestion Sus. suicide 1

231 48y F acetaminophen A Ingestion Sus. suicide 1

232 70y F acetaminophen A/C Ingestion Sus. suicide 3 1.9 pg/mL in ns

233 33yF acetaminophen in combination A Ingestion Sus. suicide 3 61 pg/mL
fluoxetine
antihistamine/decongestant

234 38yF acetaminophen in combination A Ingestion Sus. suicide 1 241 pug/mL in ns

235 27y M acetaminophen/aspirin A Ingestion Sus. suicide 2 91 pg/mL inns @ 2 dy

236 14y F acetaminophen/diphenhydramine A Ingestion Sus. suicide 1

237 14y F acetaminophen/diphenhydramine A Ingestion Sus. suicide 1 50 ug/mL in ns

238 h 16y F acetaminophen/diphenhydramine A/C Ingestion Sus. suicide 1 127 pg/mL in ns
isoniazid

239 >20y F acetaminophen/diphenhydramine A Ingestion Sus. suicide 1 206 pg/mL in ns @ 24 hr

240 24y M acetaminophen/diphenhydramine A/C Ingestion Intent. Misuse 1 493 mg/L in ns
ethanol, beverage

241 p 26y M acetaminophen/diphenhydramine A/C Ingestion Sus. suicide 1
lamotrigine
zyprexa
acetaminophen 365 mg/L in ns
venlafaxine

242 34yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 2 61.8 mg/L inns @ 26 hr
hydrocodone/acetaminophen

243 35yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 1 48 ug/mL in ns @ 24 hr
dextromethorphan
pseudoephedrine

244 40y F acetaminophen/diphenhydramine A Ingestion Sus. suicide 1 691 pg/mL in ns

245h 42yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 1 acetaminophen 620 pg/mL in ns
methadone
antidepressants, tricyclic

246 2yM acetaminophen/diphenhydramine A Ingestion Sus. suicide 1

247 a 43y M acetaminophen/diphenhydramine A Ingestion Sus. suicide 1 170 ug/mL @ 36 hr

248 ia 48y F acetaminophen/diphenhydramine A Ingestion Intent. Misuse 1 359 pg/mL in ns
oxycodone

249 50yM acetaminophen/diphenhydramine A Ingestion Sus. suicide 3 602 pg/mL inns @ >36 h
ethanol, beverage 150 mg/dL in ns

250 h 53yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 2 350 pg/mL

251 54yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 2 29 mg/L inns @ ~3 dy

252p 55yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 2
benzodiazepine
phenytoin

253 h 57yF acetaminophen/diphenhydramine A Ingestion Sus. suicide 2

254 60y F acetaminophen/diphenhydramine C Ingestion Intent. Misuse 1
acetaminophen 25 ug/mL in ns

255 63y M acetaminophen/diphenhydramine A/C Ingestion Intent. Unk 1 60 pug/mL in ns
propoxyphene/acetaminophen

256 39y M acetaminophen/hydrocodone A Ingestion Sus. suicide 2
carisoprodol
metaxalone

257 39yF acetaminophen/opioids U Ingestion Intent. Unk 4 60 pug/mL in ns

258 63yF aspirin in combination C Ingestion Intent. Misuse 3 24 mg/dL in ns @ chronic
ethanol, beverage

259 29y M butalbital/acetaminophen/caffeine A Ingestion Sus. suicide 1 375 pg/mL inns @ 8 hr

260 39yF butalbital/acetaminophen/caffeine C Ingestion Sus. suicide 1 >300 pg/mL in ns
hydrocodone/acetaminophen

261 56yF butalbital/acetaminophen/caffeine A Ingestion Sus. suicide 1
amitriptyline

262 a 59yF butalbital/acetaminophen/caffeine C Ingestion Intent. Unk 2 acetaminophen 42 pug/mL

acetaminophen 28 ug/L @ autopsy

morphine 28 ug/L @ autopsy
oxycodone oxycodone 0.1 mg/L @ autopsy

263 39y F codeine A/C Ingestion Unknown 2 morphine 81 ng/dL @ autopsy

264 h 56yF codeine A/C Ingestion Sus. suicide 3

265 57Ty M codeine A Ingestion Sus. suicide 1
ethanol, beverage

266 a 59yM codeine A/C Ingestion Sus. suicide 2 0.90 mg/L @ autopsy
lisinopril
nitroglycerin diphenhydramine 0.09 mg/L @ autopsy
antihistamine/decongestant acetaminophen 66 pg/L in ns
calcium

267 2yF hydrocodone A Ingestion General 2
cocaine
hallucinogenic amphetamine

268 pa >20y M hydrocodone U Unknown Intent. Unk 2 0.22 mg/L @ autopsy
carbamazepine 25 mg/L @ autopsy

269 pa 23yF hydrocodone U Ingestion Sus. suicide 1 0.13 mg/L @ autopsy
trazodone 13 mg/L @ autopsy
zolpidem 1.2 mg/L @ autopsy

270 ha 24yF hydrocodone U Ingestion Sus. suicide 2
carisoprodol
alprazolam

(Continued)
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Acetaminophen in combination, continued
271h 35yF hydrocodone C Ingestion Intent. Misuse 2
ethanol, beverage
272 41yF hydrocodone A Ingestion Intent. Misuse 2
methadone
273 h 46y F hydrocodone A/C Ingestion Sus. suicide 1
skeletal muscle relaxants
methylphenidate
temazepam
lorazepam
cocaine
ethanol, beverage
274 h 48y M hydrocodone A Ingestion Intent. Unk 2
eszopiclone
275h 49y F hydrocodone A Ingestion Unknown 1
methadone
276 a 51yF hydrocodone A Ingestion Intent. Unk 2 0.28 mg/kg in liver @ autopsy
haloperidol
quetiapine
methamphetamine amphetamine 0.95 mg/L @ autopsy
amphetamine 2.90 mg/kg in liver @ autopsy
277 53yF hydrocodone U Ingestion Unknown 1
ethanol, beverage
278 pa 62y M hydrocodone U Ingestion Unknown 2 01.8 pg/mL @ autopsy
methadone 0.52 ug/mL @ autopsy
amitriptyline 1.3 ug/mL @ autopsy
cyclobenzaprine 0.07 pg/mL @ autopsy
279 86yF hydrocodone Ingestion Unint. Unk 3
280 p 1yU hydrocodone/acetaminophen Ingestion Malicious 2
tramadol
281 p 17y F hydrocodone/acetaminophen A Ingestion Sus. suicide 2
citalopram
mirtazapine
282 18y F hydrocodone/acetaminophen C Ingestion Sus. suicide 1 acetaminophen 5 mg/mL in ns
aspirin 25 mg/mL in ns
283 p 30yM hydrocodone/acetaminophen C Ingestion Abuse 2
alprazolam
ethanol, beverage 46 mg/dL in ns
hallucinogenic amphetamine
284 a 31yF hydrocodone/acetaminophen C Ingestion Intent. Misuse 1 acetaminophen 168 ug/mL in ns @ chronic
acetaminophen/diphenhydramine
285p 32yM hydrocodone/acetaminophen A Ingestion Sus. suicide 2 acetaminophen 9 pug/mL in ns
benzodiazepine
skeletal muscle relaxants
286 pa 33yM hydrocodone/acetaminophen A Ingestion Sus. suicide 1 acetaminophen 11.4 ug/mL in ns
hydrocodone 0.08 mg/L @ autopsy

> c

cocaine
alprazolam 0.02 mg/L @ autopsy
carisoprodol
287 ph 35yM hydrocodone/acetaminophen A Ingestion General 1 acetaminophen 230 ug/mL in ns
benzodiazepine
trazodone
288 36yF hydrocodone/acetaminophen A Ingestion Sus. suicide 2 acetaminophen 55 pg/mL in ns
289 37yF hydrocodone/acetaminophen A/C Ingestion Sus. suicide 2
alprazolam
cocaine
290 pa 39y M hydrocodone/acetaminophen A Ingestion Sus. suicide 2 acetaminophen 40 mg/L
hydrocodone 0.3 mg/L
clonazepam
skeletal muscle relaxants
291 39y F hydrocodone/acetaminophen A Ingestion Unknown 1
292 a 39yF hydrocodone/acetaminophen A/C Ingestion Sus. suicide 2
293 h 42yF hydrocodone/acetaminophen A/C Ingestion Abuse 1 acetaminophen 19.9 pg/mL in ns
carisoprodol
fentanyl
294 43y F hydrocodone/acetaminophen A Ingestion Sus. suicide 1 acetaminophen 181 pg/mL in ns @ >2dy
trazodone
clonazepam
295 43y F hydrocodone/acetaminophen A/C Ingestion Sus. suicide 2 acetaminophen 25 pg/mL in ns
296 44y F hydrocodone/acetaminophen U Ingestion Sus. suicide 1
alprazolam
297 45y F hydrocodone/acetaminophen A/C Ingestion Sus. suicide 1
bupropion
298 p 45y F hydrocodone/acetaminophen U Ingestion Sus. suicide 2 acetaminophen 38 pug/mL in ns
carisoprodol
alprazolam
ibuprofen
299 h 45y F hydrocodone/acetaminophen U Ingestion Intent. Unk 2 acetaminophen 152 ug/mL in ns
300 ha 47y F hydrocodone/acetaminophen A/C Ingestion Sus. suicide 1 acetaminophen 19 ug/mL
alprazolam
301 48y M hydrocodone/acetaminophen C Ingestion Intent. Misuse 1 acetaminophen 24 pg/mL in ns @ chronic
302 48y F hydrocodone/acetaminophen A Ingestion Sus. suicide 2 acetaminophen 48 mg/L in ns

(Continued)
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Acetaminophen in combination, continued
303a 48y F hydrocodone/acetaminophen C

clonazepam
304 49y F hydrocodone/acetaminophen A/C
aspirin
305 49y F hydrocodone/acetaminophen A
benzodiazepine
ethanol
306 h 50y M hydrocodone/acetaminophen U
ibuprofen
307 S51yF hydrocodone/acetaminophen A/C
oxycodone
lorazepam
carisoprodol
antidepressants, tricyclic
oxycodone/acetaminophen
308 a 52yF hydrocodone/acetaminophen A
benzodiazepine
309 55yF hydrocodone/acetaminophen A
310 5yM hydrocodone/acetaminophen A/C
cyclobenzaprine
tramadol
31la 56y M hydrocodone/acetaminophen A
diazepam
temazepam
fluoxetine
barbenyl
benzodiazepine
312a 56 yM hydrocodone/acetaminophen A/C

carisoprodol
alprazolam
313 ha 58y F hydrocodone/acetaminophen C
carisoprodol
314 59yF hydrocodone/acetaminophen A/C
cyclobenzaprine
315 68y F hydrocodone/acetaminophen A
clonazepam
diazepam
carbon black
316 71yF hydrocodone/acetaminophen
317 pha 78y F hydrocodone/acetaminophen
diltiazem
318 18y F oxycodone/acetaminophen
319 26y F oxycodone/acetaminophen
ibuprofen
cyclobenzaprine
320p 34yF oxycodone/acetaminophen A/C
alprazolam
321h 35yM oxycodone/acetaminophen C
acetaminophen
ethanol, beverage
322p 35y M oxycodone/acetaminophen A/C
alprazolam
ethanol, beverage
marijuana
323 40y F oxycodone/acetaminophen A/C
carisoprodol
alprazolam
oxycodone
324p 43y M oxycodone/acetaminophen
325 43yM oxycodone/acetaminophen
326 pa 45y M oxycodone/acetaminophen

(@

»>cc

ethanol, beverage

327 pa 46y F oxycodone/acetaminophen A/C
doxepin
skeletal muscle relaxants

328 47y F oxycodone/acetaminophen A
hydrocodone
acetaminophen
carisoprodol

329 48y F oxycodone/acetaminophen A
ethanol, beverage

330 50yM oxycodone/acetaminophen A/C
acetaminophen
dextromethorphan

331 pa S1yF oxycodone/acetaminophen U
hydrocodone

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingst-Asp
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Intent. Unk

Sus. suicide

Sus. suicide

Intent. Misuse

Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide

Abuse

Intent. Misuse

Intent. Misuse

Unknown

Sus. suicide

Intent. Unk
Sus. suicide

Sus. suicide

Intent. Unk

Sus. suicide

General

Abuse

Sus. suicide

Unknown
Sus. suicide
Sus. suicide

Thera. error

Sus. suicide

Sus. suicide

Abuse

Intent. Unk

acetaminophen 252 mg/L in ns
hydrocodone 0.14 mg/L

ethanol 9 mg/dL in ns
acetaminophen 11 ug/mL in ns

acetaminophen 269 pg/mL in ns

acetaminophen 25 pg/mL in ns

acetaminophen 6.3 mg/L @ autopsy
0.31 mg/L @ autopsy

0.05 mg/L @ autopsy

0.06 mg/L @ autopsy

phenobarbital 2.3 mg/L @ autopsy

acetaminophen 10.0 mg/L @ autopsy
hydrocodone 0.19 mg/L @ autopsy

12.7 mg/L @ autopsy

alprazolam 0.05 mg/L @ autopsy
acetaminophen 56 mg/L in ns @ chronic

acetaminophen 110 pg/mL inns @ 2 h

330 ug/mL in ns
1000 pug/mL

46.4 pug/dL

acetaminophen 12 pg/dL in ns @ dy 3
acetaminophen 2.4 mg/L @ autopsy
acetaminophen 140 mg/L @ autopsy
ethanol 0.08% (w/v) @ autopsy
oxycodone 0.80 pg/mL @ autopsy
2.8 pg/mL @ autopsy

acetaminophen 54.9 pug/mL inns @ 16 h

69.6 ug/mL in ns

(Continued)



Clinical Toxicology Downloaded from informahealthcare.com by 65.246.27.162 on 07/11/14

For personal use only.

842

Table 21B. Listing of fatal pharmaceutical exposures

A.C. Bronstein et al.

Case Age Chronicity Routes Reason RCF Blood Concentration @ Time
Acetaminophen in combination, continued
332 54y F oxycodone/acetaminophen C Ingestion Sus. suicide 1 acetaminophen 8.2 mg/L in ns
333a 54y F oxycodone/acetaminophen U Ingestion Sus. suicide 1 acetaminophen 162 pg/mL in ns @ >24 h
hydrocodone/acetaminophen
venlafaxine
334 5y M oxycodone/acetaminophen U Ingestion Intent. Unk 2
335p 57yF oxycodone/acetaminophen A Ingestion Sus. suicide 1 >200 pg/mL in ns
336 h 71y M oxycodone/acetaminophen U Ingestion Unknown 2
337 75y F oxycodone/acetaminophen A/C Ingestion General 1
338 36y M propoxyphene/acetaminophen A Ingestion Sus. suicide 2
cocaine
ethanol, beverage
339a 40y F propoxyphene/acetaminophen U Ingestion Sus. suicide 2 propoxyphene 3.5 mg/L in ns @ autopsy
acetaminophen 287 pg/mL in ns
propranolol
acetaminophen/diphenhydramine
340 pa 43y F propoxyphene/acetaminophen A Ingst+Unk Sus. suicide 1 propoxyphene 2.34 mg/L
acetaminophen 148 pg/mL in ns
cocaine 0.35 mg/L
341 ph 49y F propoxyphene/acetaminophen A Ingestion Abuse 2
diazepam
zyprexa
venlafaxine
mirtazapine
codeine
gabapentin
metoprolol
342 p SlyM propoxyphene/acetaminophen A Ingestion Sus. suicide 1 44 ug/mL in ns
benzodiazepine
heroin
343 72yF propoxyphene/acetaminophen A/C Ingestion Sus. suicide 2
trandolapril/verapamil
344p 716y M propoxyphene/acetaminophen A/C Ingestion Sus. suicide 1
345 81yF propoxyphene/acetaminophen A Ingestion Sus. suicide 3 acetaminophen 86 pug/mL in ns
346 60y M tramadol A Ingestion Intent. Misuse 2
diazepam
347 82yF tramadol C Ingestion Unknown 3

See also cases 22, 44, 90, 227, 242, 255, 260, 284, 307, 328, 331, 333, 339, 341, 360, 374, 385, 388, 397, 407, 416, 417, 423, 440, 445, 523, 524, 543, 561, 572, 580, 612, 619, 622, 627, 667, 670,
715,718, 735,737,741, 748, 752, 769, 805, 806, 807, 809, 810, 811, 817, 820, 835, 841, 885, 900, 904, 913, 918, 924, 932, 960, 970, 978, 996, 1026, 1029, 1031, 1040, 1043, 1051, 1057, 1063,

1066, 1076, 1083, 1087, 1109, 1143, 1173, 1226
Acetaminophen only

348 <20y U acetaminophen
349 >20y M acetaminophen
350 21yF acetaminophen
351 22yF acetaminophen
352a 22yF acetaminophen
353 23y M acetaminophen
aspirin
354 ph 25y M acetaminophen
355 25yF acetaminophen
alprazolam
356 a 26y F acetaminophen
357h 26y F acetaminophen
ethanol, beverage
358a 28y F acetaminophen
359 29y F acetaminophen
360 ha 29y M acetaminophen

oxycodone/acetaminophen

361 30yM acetaminophen

362 pa 30yM acetaminophen
alprazolam
zolpidem

363 31yF acetaminophen
cocaine

364 31yF acetaminophen

365 33yF acetaminophen
ethanol, beverage

366 a 33yF acetaminophen
ethanol, beverage

367 ha 33yF acetaminophen
ethanol, beverage
cocaine
aspirin

368 a 34yM acetaminophen

369 34yF acetaminophen
carisoprodol

370 36yM acetaminophen

371h 36y F acetaminophen

372 36yF acetaminophen

373 pa 36yM acetaminophen
codeine
cyclobenzaprine

>
BZD

> ap

A/C

A/C

an»

> >

a > B >

A/C

A/C

A/C

Other
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion

Ingestion
Ingestion

Ingestion
Ingestion

Ingestion
Ingestion
Ingestion
Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingst+Inhal

Ingestion
Ingestion

Ingestion
Ingestion
Ingestion
Ingestion

Unknown

Thera. error
Sus. suicide
Sus. suicide
Sus. suicide
Intent. Unk

Sus. suicide
Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide
Sus. suicide
Intent. Misuse
Sus. suicide
Sus. suicide

Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide

Intent. Misuse

Sus. suicide
Sus. suicide

Sus. suicide
Unint. Misuse
Sus. suicide
Unknown

—_— N = NN

2

N S

37 ug/mL in ns @ ~48 hr

400 pg/mL @ 30.5 hr

55 ug/mL in ns

2.2 mg/dL in ns

12 pg/mL in ns

195 pg/mL in ns @ 26 hr

196 pug/mL in ns
293 pug/mL in ns
alcohol 38 mg/dL
170 pg/mL

209 pug/mL in ns

89 ug/mL @ ~48 hr
20.7 pg/mL in ns
0.034 mg/L

86 ug/mL in ns

615 pg/mL @ ~12 hr

43 ug/mL in ns

78 ug/mL in ns
27 mg/dL in ns

222 pg/mL in ns

75.2 ug/mL
0.045 pg/mL @ autopsy
0.084 ng/mL @ autopsy
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Acetaminophen only, continued
374 h 37yF acetaminophen C Ingestion Intent. Misuse 1 160 pg/mL in ns
hydrocodone/acetaminophen
375 38y M acetaminophen A Ingestion Sus. suicide 1 131 pg/mL inns @ >17 hr
376 39y F acetaminophen A Ingestion Unknown 1 108 pg/mL in ns
377h 39y F acetaminophen A Ingestion Sus. suicide 3
378 a 39yF acetaminophen A Ingestion Sus. suicide 1 420 mg/L @ >7 hr
quetiapine
379p 39y M acetaminophen A Ingestion Sus. suicide 2 79.7 ug/mL in ns
ethanol, beverage ethanol 330 mg/dL
opioid
380 39yF acetaminophen A Ingestion Sus. suicide 1 30.4 ug/mL in ns
381 39y F acetaminophen A Ingestion Unknown 1 30 mg/L inns
382 39yF acetaminophen A Ingestion Sus. suicide 2 171 pg/mL in ns
carisoprodol
aspirin 6.3 ug/mL in ns
383 39y M acetaminophen A/C Ingestion Sus. suicide 2 87.4 ug/mL in ns
lamotrigine
zolpidem
ethanol, beverage
384 39y F acetaminophen A Ingestion Unknown 2 108 pg/mL
385 40y F acetaminophen U Ingestion Unint. Misuse 1 74 ug/mL in ns
hydrocodone/acetaminophen
acetaminophen/diphenhydramine
386 40y F acetaminophen A Ingestion Sus. suicide 2
387a 40y M acetaminophen A/C Ingestion Sus. suicide 1 290 pg/mL @ autopsy
388 41yF acetaminophen C Ingestion Intent. Unk 1
acetaminophen/aspirin/caffeine
389 41y F acetaminophen A Ingestion Sus. suicide 1 162 pg/mL in ns @ >2 dy
390 42yF acetaminophen C Ingestion Sus. suicide 2 356 pg/mL in ns @ chronic
meclizine
hydroxyzine
verapamil
ethanol, beverage
391 43yM acetaminophen A Ingestion Sus. suicide 3
famotidine
ibuprofen
diphenhydramine
392 ha 43y F acetaminophen U Ingestion Sus. suicide 2
393 44yF acetaminophen A Ingestion Unknown 1 30 pg/mL in ns
394 a 44y M acetaminophen C Ingestion Intent. Misuse 3
dextromethorphan
395 44yF acetaminophen A Ingestion Sus. suicide 2 55 mg/L in ns
396 44yF acetaminophen A Ingestion Unknown 3 78.8 ug/mL
397 ha 44y F acetaminophen A Ingestion Sus. suicide 1 81.9 mg/Linns @ 12 hr
oxycodone
hydrocodone/acetaminophen
valproic acid
398 45y M acetaminophen A Ingestion Sus. suicide 2 50 pg/mL in ns @ >20 hr
399 45y F acetaminophen C Ingestion Intent. Misuse 1
antihistamine/decongestant
pseudoephedrine
400 h 45y F acetaminophen A Ingestion Intent. Unk 1
401 ha 45y F acetaminophen A Ingestion Sus. suicide 2 50 ug/mL in ns
ethanol, beverage 43 mg/dL in ns
cocaine
aspirin 107 pg/mL in ns
402 h 45y F acetaminophen Ingestion Intent. Misuse 1 54.9 ug/mL in ns
ethanol, beverage 0.23 g/dL in ns
403 ip 46y F acetaminophen U Ingestion Unknown 1 49.6 pg/mL
aspirin
benzodiazepine
opioids/opioid antagonist
404 46y F acetaminophen A Ingestion Sus. suicide 1
405 47y M acetaminophen A Ingestion Intent. Misuse 1 124 pug/mL in ns
406 48y F acetaminophen A/C Ingestion Abuse 1 21 ug/mL in ns
ethanol, beverage ethanol 249 mg/dL in ns
407 50yF acetaminophen U Ingestion Unint. Unk 2 32 pug/mL in ns
hydrocodone
aspirin in combination
408 50yM acetaminophen C Ingestion Thera. error 1
409 50yF acetaminophen A Ingestion Sus. suicide 2 424 pg/mL in ns
410 a 50yM acetaminophen C Ingestion Sus. suicide 1 269 pg/mL
411 50yF acetaminophen U Ingestion Unknown 2 12 pg/dL in ns
412 S1yF acetaminophen A/C Ingestion Sus. suicide 1 121 mg/L in ns
ethanol, beverage
413 h 52yF acetaminophen A Ingestion Intent. Unk 1
oxcarbazepine
zyprexa
benzodiazepine
escitalopram
trazodone
414 54y M acetaminophen A Ingestion Sus. suicide 2

(Continued)
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Table 21B. Listing of fatal pharmaceutical exposures

A.C. Bronstein et al.

Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Acetaminophen only, continued

lisinopril

415h 55y M acetaminophen A/C Ingestion Intent. Misuse 3
ibuprofen

416 a 55yF acetaminophen A Ingestion Sus. suicide 1 >800 pug/mL in ns
hydrocodone
escitalopram
clonazepam
lisinopril
cocaine

417 ha 55y M acetaminophen A Ingestion Sus. suicide 1 204 pg/mL in ns @ 8 hr
oxycodone/acetaminophen
opioids/opioid antagonist
benzodiazepine

418 56yF acetaminophen A Ingestion Sus. suicide 1

419 56yF acetaminophen A Ingestion Sus. suicide 1 181 pug/mL in ns
unknown drug

420 S56yM acetaminophen A Ingestion Sus. suicide 1 11 pg/mL in ns

421 56yF acetaminophen A Ingestion Sus. suicide 1

422 57yF acetaminophen A Ingestion Sus. suicide 2 490 pug/mL in ns

423 p 58y M acetaminophen A Ingestion Unknown 2 63 ug/mL in ns
oxycodone/acetaminophen

424 58y F acetaminophen U Ingestion Unknown 2

425h 58yF acetaminophen A/C Ingestion Sus. suicide 1 197 mg/L in ns

426 59yM acetaminophen C Ingestion Thera. error 1 38.6 ug/mL in ns @ chronic

427 h 59yF acetaminophen A/C Ingestion Unknown 1 30 ug/mL in ns

428 60yF acetaminophen A Ingestion Sus. suicide 1 46 ug/mL in ns

429 a 61yF acetaminophen C Ingestion Abuse 3 22 pug/mL in ns @ chronic
ibuprofen
ethanol, beverage

430 p 61yF acetaminophen U Ingestion Sus. suicide 1 49 ug/mL in ns
benzodiazepine

431 p 63y F acetaminophen U Ingestion Sus. suicide 1 300 ug/mL in ns @ ~24 hr
ibuprofen

432 63y M acetaminophen U Ingestion Sus. suicide 2 acetaminophen 222 pg/mL inns @ 12 h
ethanol, beverage 111 mg/dL in ns

433 a 64yF acetaminophen C Ingestion Unint. Unk 1 225 pg/mL in ns

434 66y F acetaminophen A Ingestion Sus. suicide 2
aspirin

435 ha 66y M acetaminophen U Ingestion Intent. Unk 1 193 mg/L @ autopsy

acetaminophen 300 mg/kg in liver @ autopsy
doxepin 4.78 mg/L @ autopsy
citalopram 0.02 mg/L @ autopsy
aspirin aspirin 66.5 mg/L @ autopsy
aspirin 68.2 mg/kg in liver @ autopsy

436 66y F acetaminophen C Ingestion Thera. error 4
ethanol, beverage

437 68y F acetaminophen A/C Ingestion Sus. suicide 1 189 pug/mL in ns
quetiapine
primidone
benzodiazepine
gabapentin

438 71yM acetaminophen U Ingestion Sus. suicide 4 630 pg/mL in ns

439 2yM acetaminophen A/C Ingestion Abuse 3

440 75y F acetaminophen A Ingestion Unknown 2 895 pg/mL in ns
oxycodone/acetaminophen

441 78y F acetaminophen A Ingestion Sus. suicide 1 584 pg/mL in ns

442 78y M acetaminophen A Ingestion Thera. error 1 10.6 mg/L in ns

443 p 83 yM acetaminophen A Ingestion Sus. suicide 4
ethanol, beverage

444 h 86yF acetaminophen C Ingestion Drug 4 10 pg/mL in ns
warfarin

445 93yF acetaminophen A Ingestion Sus. suicide 3 35 ug/mL in ns

hydrocodone/acetaminophen

See also cases 17, 29, 40, 47, 254, 321, 328, 330, 463, 567, 568, 570, 579, 581, 588, 589, 594, 597, 606, 697, 701, 740, 753, 759, 767, 837, 846, 849, 975, 991, 996, 1001, 1005, 1076, 1130, 1157,
1195, 1197, 1214, 1219, 243, 330, 394
Acetaminophen with decongestant/antihistamine, without phenylpropanolamine

446 h 29y F dextromethorphan A
447 62yF dextromethorphan C
See also cases 243, 330, 394
Analgesics
448 28y F nonaspirin salicylate A
skeletal muscle relaxants
Antibiotics
449 Unk age M tilmicosin A
450 p 36yM tilmicosin A
See also cases 24, 208, 510, 590, 755, 839, 919, 935, 1035, 1094, 1119
Anticoagulants
451 87yF clopidogrel C
aspirin
452 73y M glycoprotein ITa/IIb inhibitor A
453 ih 2dF heparin A/C

Ingestion
Ingestion

Ingestion

Parenteral
Parenteral
Ingestion

Parenteral
Parenteral

General
Sus. suicide

Sus. suicide

Sus. suicide
Sus. suicide
Drug

Drug
Thera. error

—_
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Case Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Anticoagulants,, continued
454 ih 5day F
455 ih 5day F
456 22yF

heparin
heparin
heparin

See also cases 444, 472, 650, 654, 676, 685, 689, 705, 712, 960, 1094

Anticonvulsants
457 26y M
458 a 38yF

459 47yF

460 54y M
461 43yF

462 26y M

463 pha 31yF

464 44y F
465 pa 49y M

466 p 24y M
467 18y M
468 57y M
469 69yF
470 79y M
471 79yF
472 80y M

473 91y M
474 25yF

475 ha 27y M

476 42yM

477 a 43y M

478 51y M

carbamazepine
carbamazepine
beta blocker
trazodone
antihistamine
carbamazepine
clonazepam
carbamazepine
gabapentin
quetiapine
beta blocker
bupropion
albuterol
fluoxetine
spironolactone
thyroid preparation
furosemide
naproxen
cocaine
lamotrigine
escitalopram
pyrazolopyrimidine
zolpidem
ramelteon
alprazolam
ibuprofen
lamotrigine
paroxetine
quetiapine
acetaminophen
diphenhydramine
lamotrigine
lamotrigine
venlafaxine
trazodone
lisinopril/hydrochlorothiazide
lisinopril
sildenafil
hydroxyzine
furosemide
gabapentin
oxcarbazepine
phenytoin
phenytoin
phenytoin
phenytoin
phenytoin
phenytoin
warfarin
phenytoin
valproic acid
lorazepam
fluoxetine
ethanol, beverage
valproic acid
unknown drug
valproic acid
diphenhydramine
phenergan
guanfacine
venlafaxine
lamotrigine
valproic acid

valproic acid
ethanol, beverage

A/C
A/C
U

A/C

A/C

A/C

A/C
A/C

> acoaan

=
a

A

A/C

Parenteral
Parenteral
Parenteral

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Other
Ingestion

Ingestion
Ingst-Asp

Ingestion

Ingestion

Ingestion

Ingestion

Thera. error
Thera. error
Drug

Sus. suicide
Sus. suicide

Sus. suicide

General
Sus. suicide

Sus. suicide

Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide
Drug

Sus. suicide
Unint. Unk
Thera. error
Unknown
Thera. error

Drug
Sus. suicide

Sus. suicide

Sus. suicide

Sus. suicide

Sus. suicide

N WEBRWRs

—_w

119 mg/L in ns
41 mg/L

0.36 mg/L
40 ug/mL in ns

24 pg/mL

92 ug/mL @ autopsy
0.88 ug/mL @ autopsy

51 pg/mL @ autopsy
1.9 pg/mL @ autopsy

29 pg/mL @ autopsy
2.10 pg/mL @ autopsy
1.13 mg/L @ autopsy

90 pug/mL in ns
60 mg/l in ns

33.4 ug/mL in ns
55.7 mg/L in ns
32 ug/mL @ chronic

42.6 mg/L @ chronic

368 ug/mL in ns

ethanol 233 mg/dL in ns
1,200 ug/mL in ns @ “24 hr

184 mg/L in ns

980 mg/L in ns
valproic acid 376 ug/mL @ autopsy
202 pg/mL inns @ 2 dy

See also cases 13, 241, 252, 268, 341, 383,397, 413,437, 465,476, 482,487, 488, 494, 495, 497, 504, 509, 510, 511, 516, 523, 524, 527, 528, 529, 578, 584, 622, 640, 660, 668, 681, 695, 706, 708,
709, 710, 718, 744, 760, 793, 805, 839, 876, 896, 905, 910, 932, 934, 960, 976, 994, 999, 1024, 1033, 1035, 1036, 1057, 1067, 1077, 1094, 1098, 1174

Antidepressants
479 44yF

SSRI

antipsychotic, atypical
antidepressants
sulfonylurea
benzodiazepine
diphenhydramine

A

Ingestion

Sus. suicide

2
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Case Age Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Antidepressants, continued

480 a 18y F antidepressants

481 14y M bupropion

482 I5yF bupropion
clonidine
toptopiramateamax
fluoxetine
SSRI

483 h 15y F bupropion
amitriptyline

484 pa 18y F bupropion
MAO inhibitor

485a 20y F bupropion
amphetamine
phencyclidine

486 pa 2lyM bupropion
dextromethorphan

487 pa 21lyM bupropion
lamotrigine

488 24yF bupropion
quetiapine
duloxetine
lamotrigine

489 a 27yF bupropion
cocaine
amphetamine

490 31yF bupropion

491 31yF bupropion

492 ph 32yF bupropion
cyclobenzaprine
benzodiazepine

493 p 34yF bupropion
ethanol, beverage
venlafaxine
clomiphene
naproxen
diclofenac
cold and cough preparations
pseudoephedrine

494 ha 35y M bupropion
aripiprazole
lisinopril
citalopram
valproic acid

495 36y M bupropion
beta blocker
ibuprofen
lamotrigine
carbon black

496 pa 36yF bupropion

497 36yF bupropion
clonazepam
toptopiramateamax
citalopram

498 36y M bupropion
zyprexa

499 38y F bupropion
ethanol, beverage

500 a 40+y F bupropion
ethanol, beverage

501 45y M bupropion
sertraline

502 a 50y F bupropion
cocaine
opioids/opioid antagonist
antidepressants, tricyclic

503 50yM bupropion
quetiapine
escitalopram

504 54y M bupropion
erivastigmine
acamprosate
gabapentin
trazodone
benzodiazepine

505a 60y M bupropion
diclofenac

506 h 61yF bupropion

507 h 79y F bupropion
zolpidem

508 ha 40y F citalopram
aspirin
benzodiazepine

A/C
A/C
A

A/C

A/C

A/C

A/C

A/C

Ingestion
Ingestion
Ingestion

Ingestion
Ingst+Derm

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion
Ingestion
Ingestion

Ingestion

Ingestion

Ingst-Asp

Ingestion
Ingestion

Ingestion
Ingestion
Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Sus. suicide
Sus. suicide
Sus. suicide

Sus. suicide
Sus. suicide

Intent. Unk

Sus. suicide
Sus. suicide

Sus. suicide

@

Sus. suicide

@

Sus. suicide
Sus. suicide
Sus. suicide

Sus. suicide

@

Sus. suicide

7

Sus. suicide

17

Sus. suicide
Sus. suicide

Sus. suicide

@

Sus. suicide

17

Sus. suicide

@

Sus. suicide

@

Sus. suicide

@

Sus. suicide

Intent. Unk

Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide

bupropion 4.42 ug/mL in ns @ ~24 hr

566 ng/mL in ns
>20 mg/L @ autopsy
>10,000 ng/mL in ns @ autopsy

2.0 mg/L @ autopsy
2.6 mg/L @ autopsy

cocaine 2.3 mg/L @ autopsy
methamphetamine 0.08 mg/L @ autopsy

4.8 mg/L @ autopsy

6.7 mg/L @ autopsy

137 ug/mL in ns

bupropion 3127 ng/mL @ autopsy
metoprolol 167 ng/mL

3.6 ug/mL @ autopsy

1.9 mg/L @ autopsy

0.2 mg/L in ns @ autopsy
0.164 g/dL in ns

0.06 mg/L @ autopsy

morphine 210 pg/mL @ autopsy

2.8 mg/L in ns
0.16 mg/L in ns
3985 ng/mL @ <1 hr

1.1 mg/L in ns @ autopsy
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Case Age

Substances

Chronicity Routes Reason

RCF

Blood Concentration @ Time

Antidepressants, continued
509 42yF

510ph  44yF

511 53yF

512 24y M

513 44y F
514p 51y M
515 52yF
516 55y M

517 62y M
518 75y M
519 77yM
520 Unk age M
521 pa 41y M

522 ipa 53yF

523 Unk age M

5244 37yF

525 41yF
526 47y F

527a 47yF

528ph S0y F

529ha  S3yF

530 54y M

531 54y M
532 55yF

533a 62yF

duloxetine
metaxalone
methadone
oxcarbazepine
duloxetine
bupropion
ethanol, beverage
thyroid preparation
trazodone
lamotrigine
hydroxyzine
ziprasidone
cyproheptadine
buspirone
chlorpromazine
penicillin
chlordiazepoxide
duloxetine
risperidone
lamotrigine
clonazepam
zolpidem
escitalopram
quetiapine
alprazolam
lithium

lithium

lithium

lithium

aspirin

valproic acid
lithium

lithium

lithium
paroxetine
paroxetine
methadone
alprazolam
amitriptyline
trazodone
venlafaxine
gabapentin
hydrocodone
venlafaxine
hydrocodone/acetaminophen
metformin & related
diazepam
glipizide
gabapentin
ramipril
antihistamine/decongestant
venlafaxine
venlafaxine
bupropion
venlafaxine
phenytoin
metoprolol
benzodiazepine
trazodone
gabapentin
venlafaxine
valproic acid
metformin
atenolol
venlafaxine
tramadol
pregabalin
tizanidine
venlafaxine
ethanol, beverage
venlafaxine
venlafaxine
zolpidem
atorvastatin
thyroid preparation
opioids/opioid antagonist
benzodiazepine
venlafaxine
bupropion
alprazolam
cetirizine

A Ingestion Sus. suicide

A Ingestion Sus. suicide

A Ingestion Unint. Unk

U Ingestion Intent. Unk

C Ingestion Drug
A/C Ingestion Unknown
Ingestion General
Ingestion Sus. suicide

c >

Ingestion Drug
Ingestion Drug
Ingestion Thera. error
Unknown Intent. Unk
Ingestion Intent. Misuse

cann

=
a

Unknown
Sus. suicide

U Ingestion
A Ingestion

A/C Ingestion Sus. suicide

Ingestion Sus. suicide
Ingestion Sus. suicide

> >

. suicide

7

A/C Ingestion Su.

A Ingestion Sus. suicide

A/C Ingestion Sus. suicide

A Ingestion Sus. suicide

A/C Ingestion Sus. suicide
A/C Ingestion Sus. suicide

A Ingestion General

AW NN W W W

2.6 mEq/L

4.0 mEq/L

3.9 meqg/L in ns

3.1 mEq/L inns

2.9 meq/L

1782 ng/mL @ autopsy

35.7 ng/mL @ autopsy
122 ng/mL @ autopsy

10.4 ug/mL in ns

3.5mg/L
12.6 mg/L in ns

>4 ug/mL @ autopsy
>4 ug/mL @ autopsy
14 ug/mL @ autopsy

65.5 ug/mL in ns @ autopsy

diazepam 0.99 mg/L
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time

See also cases 13, 30, 126, 147, 233, 241, 269, 281, 287, 294, 297, 311, 333, 341, 413, 416, 435, 458, 461, 462, 463, 465, 474, 476, 479, 482, 484, 488, 493, 494, 497, 501, 503, 504, 510, 526, 527,
533, 541, 558, 584, 593, 595, 602, 615, 618, 619, 621, 622, 637, 650, 668, 672, 682, 684, 696, 700, 706, 708, 711, 718, 722, 727, 733, 749, 753, 755, 757, 760, 768, 769, 772, 773, 822, 828, 834,
835, 838, 839, 841, 844, 893, 895, 899, 907, 914, 917, 922, 935, 939, 955, 967, 968, 980, 981, 984, 985, 990, 992, 999, 1023, 1024, 1033, 1036, 1042, 1046, 1048, 1053, 1055, 1057, 1059, 1062,
1065, 1066, 1076, 1078, 1079, 1083, 1084, 1085, 1087, 1090, 1094, 1098, 1099, 1109, 1117, 1119, 1151, 1166, 1194, 1209

Antihistamine/decongestant, without phenylpropanolamine

534 ipa 2yM “antihistamine/decongestant” A Ingestion Malicious 1
535a 16y F dextromethorphan A Ingestion General 1
536 p 20y F diphenhydramine A Ingestion Sus. suicide 1
5371 <20y U pseudoephedrine U Ingestion Unint. Unk 3
See also cases 67, 233, 243, 266, 399, 486, 493, 524, 550, 569, 588, 590, 612, 901, 968, 980, 1062
Antihistamines
538 7yM antihistamine U Ingestion Unknown 4
539 IImF diphenhydramine A Ingestion General 1 1.40 pg/mL in ns
540 a 2mM diphenhydramine A Ingestion General 1
541p 24y M diphenhydramine A Ingestion Sus. suicide 2
SSRI
ethanol, beverage
542 27y M diphenhydramine U Ingestion Sus. suicide 2
543 32yF diphenhydramine A Ingestion Sus. suicide 2
codeine
ethanol, beverage
aspirin
544 a 35y M diphenhydramine A Ingestion Sus. suicide 1 16.6 ug/mL in ns @ autopsy
545 pa 36y M diphenhydramine A Ingestion Sus. suicide 1 20.1 ug/mL
546 p 40y F diphenhydramine A Ingestion Intent. Unk 2
547 p 40y M diphenhydramine A Ingestion Sus. suicide 2
cyclobenzaprine
548 44y M diphenhydramine A Ingestion Sus. suicide 3
549 pa 45y M diphenhydramine U Ingestion Sus. suicide 1 13 mg/L @ autopsy
550 h 48 yM diphenhydramine A Ingestion Sus. suicide 1
antihistamine/decongestant
551p 50+y F diphenhydramine U Ingestion Sus. suicide 2
552 59y M diphenhydramine A Ingestion Sus. suicide 2
553 ip 61yF diphenhydramine A Ingestion Sus. suicide 2
554 4yF promethazine C Ingestion Thera. error 3

See also cases 82, 390, 391, 458, 463, 465, 476, 479, 510, 533, 560, 595, 625, 646, 682, 716, 750, 755, 772, 814, 831, 834, 841, 924, 938, 956, 960, 975, 994, 1023, 1045, 1076, 1077, 1087, 1090,
1116, 1132

555 30+y M antineoplastic U Parenteral Drug 2
antimicrobial, systemic
556 54y F antineoplastic C Ingestion Drug 2

See also cases 623, 669, 994
Antituberculars

557 3yM isoniazid C Ingestion General 2
558 pa 49y F isoniazid A/C Ingestion Sus. suicide 1
fluoxetine 3.93 ug/mL in ns @ autopsy
See also case 238
Antivirals
559 30yF amantadine A Ingestion Sus. suicide 1
ziprasidone
ibuprofen

See also cases 555, 793, 1033, 1092, 1094
Aspirin alone

560 a 19y F acetaminophen A Ingestion Sus. suicide 2
diphenhydramine

561 21yF acetaminophen A Ingestion Sus. suicide 1 29 ug/mL in ns
hydrocodone/acetaminophen
ibuprofen
cyclobenzaprine

562 36yM acetaminophen A/C Ingestion Thera. error 1

563 ha 41yF acetaminophen U Ingestion General
clonazepam

564 a 71yF acetaminophen C Ingestion Sus. suicide 1

565a 89y M acetaminophen A Ingestion General 2

566 p 14y M aspirin A Unknown Unknown 4 5.5 mg/dL in ns

567 16y F aspirin A Ingestion Sus. suicide 1 aspirin 90 mg/dL inns @ 5 h
amphetamine
acetaminophen 90.3mg/dLinns@ S h

568 9y M aspirin A Ingestion Sus. suicide 2 46.8 mg/d
acetaminophen 542.3 ug/mL in ns
ethanol, beverage ethanol 80 mg/dL in ns
ibuprofen

569 pa 20y M aspirin A Ingestion Sus. suicide 1 832 mg/L
pseudoephedrine 5.30 ug/mL @ autopsy
ibuprofen

570 a 22yF aspirin A Ingestion Sus. suicide 1 1918 mg/L @ autopsy
acetaminophen 44.6 mg/L @ autopsy
belladonna alkaloids/phenobarbital phenobarbital 11.7 mg/L @ autopsy
venlafaxine 0.95 mg/L @ autopsy

571 25y M aspirin A Ingestion Sus. suicide 1

(Continued)
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Aspirin alone, continued
572 26yM aspirin A Ingestion Sus. suicide 1 93 mg/dL in ns
carisoprodol
oxycodone/acetaminophen
oxycodone
573 30yF aspirin A Ingestion Sus. suicide 1 88 mg/dL in ns
574 3lyM aspirin A/C Ingst+Inhal Abuse 1 76 mg/dL
cocaine
ethanol, beverage
cyclobenzaprine
575 ha 3lyM aspirin A Ingst+Par Sus. suicide 1 109 mg/dL @ autopsy
phenothiazine
576 33yM aspirin Ingestion Sus. suicide 1 122 mg/dL in ns
aspirin 490 mg/L @ autopsy
quetiapine 0.1 mg/L @ autopsy
clonazepam
577 a 33yM aspirin A Ingestion Sus. suicide 1
578 h 33yM aspirin U Ingestion Sus. suicide 1 112 mg/dL in ns
ziprasidone
gabapentin
579 a 35yF aspirin A Ingestion Sus. suicide 1 96 mg/dL @ 12 hr
acetaminophen 99 ug/mL @4.5h
ibuprofen
580 p 38yF aspirin A Ingestion Abuse 4 50 mg/L in ns
hydrocodone/acetaminophen
cyclobenzaprine
581 ph 43y F aspirin Ingestion Sus. suicide 1 223 mg/dL in ns
acetaminophen 91 mg/L in ns
582 ha 45y F aspirin A Ingestion Sus. suicide 1 130 mg/dL in ns @ >3h
aspirin 82 mg/dL @ autopsy
ethanol, beverage
583 48y F aspirin U Ingestion Sus. suicide 1 >120 mg/dL in ns
benzodiazepine
584 49y M aspirin A/C Ingestion Sus. suicide 2
venlafaxine
gabapentin
amlodipine
diazepam
imipramine
beta blocker
lisinopril
hydrochlorothiazide
585a 50y F aspirin U Ingst+Unk General 2 8.6 mg/dL in ns
unknown drug
586 50yM aspirin A Ingestion Sus. suicide 1 97 mg/dL in ns @ 7-8 hr
sodium bicarbonate
ethanol
benzodiazepine
587 52y M aspirin A Ingestion Sus. suicide 1 99.3 mg/dL in ns
588 57yM aspirin A Ingestion Sus. suicide 1 127 mg/dL
antihistamine/decongestant diphenhydramine 0.24 mg/L
acetaminophen 21.7 pg/mL
589 62yF aspirin A Ingestion Sus. suicide 4 43 mg/dL in ns
acetaminophen 210 pg/mL in ns
ethanol, beverage 8 mg/dL
590 i 62y M aspirin A Ingestion Sus. suicide 2
ibuprofen
pseudoephedrine
amoxicillin
dextromethorphan
591 62y M aspirin A Ingestion Sus. suicide 2 102 mg/dL in ns
592 h 65yF aspirin A/C Ingestion Intent. Unk 1 >80 mg/dL in ns
593 66yF aspirin A/C Ingestion Sus. suicide 1 82 mg/dL in ns
quetiapine
carvedilol
citalopram
594 66y M aspirin A Ingestion Sus. suicide 1 84 mg/dL in ns
acetaminophen 45 mg/L in ns
ethanol, beverage
595 73yF aspirin A Ingestion Sus. suicide 1 47.2 mg/L in ns
venlafaxine
diphenhydramine
596 79yF aspirin A/C Ingestion General 2 54.9 mg/dL in ns
597h 80y F aspirin C Ingestion Intent. Misuse 2 69 mg/dL in ns
acetaminophen 110 pg/mL in ns
598 83yF aspirin A Ingestion Sus. suicide 3 57 mg/dL
See also cases 29, 241, 282, 304, 353, 367, 382, 401, 403, 434, 451, 508, 516, 543, 718, 775, 914, 952, 1076, 1195, 1219
Aspirin in combination
599 82yM aspirin in combination C Ingestion Unknown 3 13.2 mg/dL in ns
600 a 53yF butalbital/aspirin/caffeine U Ingestion Sus. suicide 3
morphine
hydrochlorothiazide
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
See also cases 705, 708, 787, 1200
Asthma therapies
601 46y F aminophylline/theophylline A/C Ingestion Sus. suicide 1 79 ug/mL in ns
metoprolol
diazepam
quetiapine
602 73yF aminophylline/theophylline A Ingestion Sus. suicide 1 71 mg/dL in ns
corticosteroid
paroxetine
603 78y F aminophylline/theophylline C Ingestion Unint. Unk 4
604 p 63y M terbutaline A Other Thera. error 4
605 85yM theophylline/ephedrine A Ingestion Sus. suicide 1 66 ug/mL in ns
See also cases 461, 769, 1094
Barbiturates
606 >20y M barbenyl A/C Ingestion Sus. suicide 4
acetaminophen
607 p 41y F barbenyl A/C Ingestion Intent. Unk 2 phenobarbital 4.5 mg/L
608 p 47y M barbenyl A Ingestion Unknown 2 phenobarbital 52 ug/mL in ns
cocaine
609 48 yM barbiturates, long acting A Ingestion Sus. suicide 2
ethanol, beverage
610 p 48yM phenobarbital U Ingst+Unk Sus. suicide 2 22.5 pg/mL in ns
temazepam
zolpidem
cocaine
611p S1yF phenobarbital A/C Ingestion Sus. suicide 3
See also cases 311, 570, 627, 742, 767
Cardiovascular drugs
612h 23yF ACE inhibitor A/C Ingestion Sus. suicide 2
pseudoephedrine
acetaminophen/aspirin/caffeine aspirin 18 mg/dL inns @ ~15 h
acetaminophen 48 pg/mL inns @ ~15h
613 29y F ACE inhibitor A Ingestion Sus. suicide 2
sedative/hypnotics/antipsychotics
614 ph 11yF acebutolol A Ingestion Malicious 2
615h 83yF amiodarone A/C Ingst-Asp Sus. suicide 2
fluoxetine
alprazolam
atorvastatin
616 40y F amlodipine A/C Ingestion Sus. suicide 1
diltiazem
alprazolam
617h 6lyM amlodipine C Ingestion Thera. error 2
metoprolol
amiodarone
618 67y M amlodipine/benazepril A/C Ingestion Sus. suicide 1
citalopram
ethanol, beverage
hydrochlorothiazide
619a 89yF amlodipine/benazepril A/C Ingestion Sus. suicide 2
hydrocodone/acetaminophen hydrocodone 0.23 mg/L
nitrate, long-acting
alprazolam 0.041 mg/L
citalopram 0.40 mg/L
620 p 40y M atenolol A Ingestion Sus. suicide 3
lisinopril
amphetamine
lorazepam
621 56yF atenolol A Ingestion Sus. suicide 1
clonazepam
citalopram
622 p 60yF atenolol A/C Ingestion Sus. suicide 1
citalopram
valproic acid
hydrocodone/acetaminophen
naproxen
623 61yF atenolol A/C Ingestion Sus. suicide 2
antineoplastic
624 8lyM atenolol A/C Ingestion Thera. error 4
625a 36yF atenolol/chlorthalidone A Ingestion Sus. suicide 1
enalapril
ranitidine
androgen
626 a 36yF beta blocker U Ingestion Sus. suicide 1 propranolol 5.8 ug/mL
ethanol, beverage ethanol 0.15 g%
627 p 43y F beta blocker A/C Ingestion Sus. suicide 3
barbiturates, long acting
propoxyphene/acetaminophen
628 ph 43yM beta blocker A/C Ingestion Sus. suicide 2
ethanol, beverage
629 a 44y M beta blocker U Ingestion Sus. suicide 2 metoprolol 8.10 mg/L in liver @ autopsy
nifedipine
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Cardiovascular drugs, continued
630 i 49y F beta blocker A/C Ingestion Sus. suicide 2
hydromorphone
631 p 52y M beta blocker A/C Ingestion Sus. suicide 2
632 53yM beta blocker A/C Ingestion Sus. suicide 1
calcium antagonist
angiotensin receptor blocker
633 60yF beta blocker A Ingestion Sus. suicide 1
benzodiazepine
634 69yF beta blocker C Ingestion Drug 2
635 85yF beta blocker A/C Ingestion Sus. suicide 2
nifedipine
636 pa Unk age F calcium antagonist U Unknown General 2 diltiazem 16 ug/mL @ autopsy
cardiac glycoside
637 pa 20+y M calcium antagonist A Ingestion Sus. suicide 1 diltiazem 658 mg/mL @ autopsy
citalopram 275.8 ng/mL @ autopsy
638 p 38y M calcium antagonist A Ingestion Sus. suicide 1
639 53yF calcium antagonist A Ingestion Sus. suicide 2
benzodiazepine
640 ph 6lyM cardiac glycoside U Ingestion Unint. Unk 3 digoxin 3.0 ng/mL in ns
phenytoin 6.4 ug/mL in ns
641 p 62y M cardiac glycoside C Ingestion Drug 2 digoxin 2.4 ng/mL
642 66yF cardiac glycoside C Ingestion Drug 3 digoxin 4.3 ng/mL
643 66yF cardiac glycoside U Ingestion Unknown 4 digoxin 6.2 ng/mL
644 66y M cardiac glycoside C Ingestion Drug 2 digoxin 4.3 ng/mL in ns @ chronic
645 h 68y M cardiac glycoside A Ingestion Intent. Unk 2 digoxin 5.4 ng/mL in ns
646 71yF cardiac glycoside U Ingestion General 1
clonidine
calcium antagonist
lisinopril
carvedilol
atorvastatin
famotidine
647 p 70+y M cardiac glycoside U Ingestion Drug 4
648 71y M cardiac glycoside A Ingestion Unint. Unk 3 digoxin 3.19 ug/L in ns
649 a 80y M cardiac glycoside C Ingestion Thera. error 2 digoxin 10 ng/mL @ chronic
650 82yM cardiac glycoside A/C Ingestion Drug 2 digoxin 3.2 ng/mL in ns
carvedilol
potassium
ferrous sulfate
furosemide
amiodarone
ramipril
warfarin
fluoxetine
651 84yF cardiac glycoside C Ingestion Drug 2 digoxin 4.2 ng/mL in ns
652 p 85yF cardiac glycoside C Ingestion Drug 3
653 85yF cardiac glycoside A/C Unknown Unknown 4 digoxin 1.1 ng/mL
furosemide
amitriptyline
benzodiazepine
oxycodone
654 86y M cardiac glycoside C Ingestion Drug 2 digoxin 4.8 ng/mL in ns
warfarin
655h 87yF cardiac glycoside C Ingestion Drug 3 digoxin 5.2 ng/mL in ns @ chronic
656 89yM cardiac glycoside C Ingestion Drug 4 digoxin 3.02 nmol/L in ns
657 91yF cardiac glycoside C Ingestion Drug 3 digoxin 3.6 ng/mL
658 94yF cardiac glycoside C Ingestion Drug 3
659 h 9yF cardiac glycoside C Ingestion Thera. error 4 digoxin 7.6 ng/mL in ns
660 p 25yF clonidine A Ingestion Sus. suicide 1
olmesartan
pregabalin
nitroglycerin
ezetimibe
661 66yF digoxin C Ingestion Drug 2 4.4 ng/mL
662 h 70y F digoxin A/C Ingestion Thera. error 3
663 8lyM digoxin C Ingestion Drug 4 3.1 ng/mL @ chronic
664 87yF digoxin A/C Ingestion Unknown 3 8.0 ug/mL in ns
665 9y F diltiazem A Ingestion Sus. suicide 1
666 19y F diltiazem A Ingestion Sus. suicide 1
667 >20y M diltiazem A/C Ingestion Sus. suicide 2
alprazolam
hydrocodone/acetaminophen
oxycodone/acetaminophen
668 28y F diltiazem A/C Ingestion Sus. suicide 1
bupropion
quetiapine
clonidine
ziprasidone
gabapentin
tizanidine
duloxetine
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Cardiovascular drugs, continued
669 ha 36yF diltiazem A Ingestion Su.
quetiapine
methotrexate
diuretic
opioids/opioid antagonist
marijuana
670 37y M diltiazem A Ingestion Su:
fosinopril
celecoxib
ramipril
propoxyphene/acetaminophen
olmesartan
671 39y M diltiazem A Ingestion Sus. suicide 1
672 41yF diltiazem A/C Ingestion Sus. suicide 2
naproxen
fluoxetine
673 pa 42yM diltiazem A Ingestion Su
propranolol
674 pha 45y F diltiazem A/C Ingestion Su:
zolpidem
675 47y M diltiazem A Ingestion Sus. suicide 1
676 47y M diltiazem A/C Ingestion Sus. suicide 1
cardiac glycoside
warfarin
atorvastatin
hydrochlorothiazide
ACE inhibitor
677 a 50yM diltiazem A Ingestion Sus. suicide 1
metoprolol 400 ng/mL @ autopsy
678 pa 50yF diltiazem A/C Ingestion Sus. suicide 1 24 mg/L @ autopsy
diltiazem 81 mg/kg in liver @ autopsy

. suicide 1

@

. suicide 2

7

. suicide 1

@

17

. suicide 1 760 pg/mL in ns @ autopsy

17

@

unknown drug
ethanol, beverage 75 mg/dL in ns
679 52yF diltiazem A Ingestion Sus. suicide 1
olanzapine/fluoxetine
680 53yM diltiazem
681 p 53yF diltiazem
gabapentin
clonazepam
zolpidem
682 54y F diltiazem A Ingestion Sus. suicide 1
venlafaxine
cyclobenzaprine
hydroxyzine
683 h 57TyM diltiazem C Ingestion Sus. suicide 1
metoprolol
ramipril
684 67y F diltiazem A/C Ingestion Sus. suicide 2
nitrate, long-acting
venlafaxine
buspirone
alprazolam
tramadol
atorvastatin
685 h 76y F diltiazem A Ingestion Thera. error 3
atenolol
thiazolidinedione
clopidogrel
thiazide
thyroid preparation
686 a 79y F diltiazem A/C Ingestion Thera. error 2
687 80yF diltiazem A/C Ingestion Sus. suicide
688 h 87yF diltiazem A/C Ingestion Sus. suicide 1
metoprolol
benzodiazepine
689 89yM diltiazem A Ingestion Sus. suicide 1
warfarin
690 p 43y F flecainide Ingestion Sus. suicide 1
691 50y F flecainide Ingestion Drug
692 h 6lyM losartin A/C Ingestion Sus. suicide
atenolol
glipizide
atorvastatin
693 25y M metoprolol U Ingestion Sus. suicide 2
losartin
cardiac glycoside
694 27y M metoprolol A/C Ingestion Sus. suicide 1
disopyramide
695 p 36yF metoprolol U Ingestion Unknown 4
lamotrigine

w

Ingestion Drug
Ingestion Unknown 3

c O

—_

a»

4.02 pg/mL

W o=
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Blood Concentration @ Time

Cardiovascular drugs, continued

696 ipa 42yF metoprolol
tramadol
sertraline

697 h 50y F metoprolol
glipizide
metformin & related
acetaminophen

698 p 52yF metoprolol
amlodipine

699 p 54y F metoprolol
tizanidine

700 >20yF nifedipine
venlafaxine
quinapril

701 24y M nifedipine
acetaminophen

702 p 56 yM nifedipine
diazepam
glipizide
propranolol

703 22yM propafenone
cardiac glycoside
beta blocker
diltiazem

704 h 39y M propafenone

705 ph 52y M propafenone
cardiac glycoside
carvedilol
acetaminophen/opioid
temazepam
oxazepam
diuretic, potassium sparing
warfarin
ibuprofen

706 29y F propranolol
gabapentin
bupropion
clonazepam

707 52yF trandolapril

708 51yM valsartan
finasteride
dipyridamole/aspirin
levetiracetam
sertraline
nitrate, long-acting
furosemide
ezetimibe/simvastatin
metolazone

709 h 35yM verapamil
lisinopril
lamotrigine
cocaine

710 ha 37yF verapamil
pregabalin

711 2yM verapamil
venlafaxine
nitrate, long-acting

712 49y M verapamil
warfarin

713 a S1yF verapamil

alprazolam

714 SlyM verapamil

715 pha 52yF verapamil
hydrocodone/acetaminophen
amitriptyline

716 53y M verapamil
fosinopril
diphenhydramine

717 54y F verapamil

718 ha 55y M verapamil
gabapentin
risperidone
hydrocodone/acetaminophen
mirtazapine
acetaminophen
pravastatin

719 56yF verapamil

720 56yF verapamil
metoprolol
diuretic

A/C

A/C

A/C

A/C

A/C

A/C
A/C

A/C

A/C

A/C

A/C

A/C

A/C

A/C

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion
Ingestion

Unknown

Sus.

Su

17

Su

@

Su

@

Su

@

suicide

. suicide

. suicide

. suicide

. suicide

. suicide

. suicide

Drug

Sus.

Su

17

Sus.
Sus.

Sus.

@

Su

@

Su.

7

Sus.
Sus.

Su

@

Sus.
Sus.

Sus.
Sus.

suicide

. suicide

suicide
suicide

. suicide

. suicide

suicide

. suicide

. suicide

suicide
suicide

. suicide

suicide
suicide

suicide
suicide

0.41 ug/mL in ns @ autopsy
1.3 pg/mL in ns @ autopsy
20 pug/mL in ns @ autopsy

89 ug/mLinns @ 3 h

5.3 mg/L in ns @ autopsy

2.10 mg/L
4.80 mg/L in gastric @ autopsy
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Table 21B. Listing of fatal pharmaceutical exposures

A.C. Bronstein et al.

Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Cardiovascular drugs, continued
721 57yM verapamil U Ingestion Sus. suicide 1
ethylene glycol
ethanol, beverage
722 58y M verapamil A Ingestion Sus. suicide 2
hydrochlorothiazide
lisinopril
sertraline
clonazepam
723 76y F verapamil A/C Ingestion General 2
beta blocker
diazepam
724 a 89yF verapamil A Ingestion Sus. suicide 1 6.7 mg/L @ autopsy
potassium
725 91yF verapamil A/C Ingestion Sus. suicide 1
726 91yF verapamil A Ingestion Drug 2

See also cases 266, 317, 339, 341, 343,390, 414, 416, 458, 461, 465, 476, 482, 494, 495, 524, 527, 528, 532, 584, 593, 601, 615, 616, 617, 619, 620, 625, 629, 632, 635, 636, 646, 650, 660, 668,
670, 673, 676, 677, 683, 684, 685, 688, 692, 693, 694, 698, 700, 702, 703, 705, 708, 709, 716, 718, 720, 722, 723, 737, 740, 743, 744, 749, 750, 769, 773, 775, 776, 781, 800, 806, 807, 831, 834,
839, 902, 907, 910, 914, 918, 924, 934, 935, 986, 990, 1008, 1009, 1013, 1025, 1076, 1087, 1092, 1094, 1200

Cold and cough preparations

727 ip 23y M dextromethorphan
escitalopram

728 p 3lyM dextromethorphan
alprazolam

ethanol, beverage
See also cases 493, 590, 1062, 1064, 1080
Cultural medicines
729 39yF
Cyclic antidepressants
730 pa 2yF

dietary supplements/herbal
amitriptyline

cyclobenzaprine
amitriptyline
cyclobenzaprine
amitriptyline

methadone
opioids/opioid antagonist
marijuana

amitriptyline

methadone

cocaine

escitalopram

chloral hydrate
clonazepam

amitriptyline
amitriptyline
acetaminophen/diphenhydramine
amitriptyline
amitriptyline

metoprolol

tramadol
hydrocodone/acetaminophen
metaxalone
hydrochlorothiazide
amitriptyline

quetiapine

alprazolam

amitriptyline
amitriptyline

beta blocker
amphetamine

731 5yF

732 20yM

733p 30yF

734 32yF
735 4yF

736 43yF
737 pa 43y F

738 pha 43y F

739 p 45y F
740 a 46y M

lisinopril

acetaminophen

amitriptyline
hydrocodone/acetaminophen
lorazepam
butalbital/acetaminophen/caffeine
amitriptyline

dihydrocodone

benzodiazepine

butalbital

741 48y F

742 51y M

ethanol, beverage
caffeine
ibuprofen
amitriptyline
clonidine
metoprolol
minoxidil
amitriptyline

743 51yM

744 p 52yF

A

A

A/C

>
a

> >

A/C

A/C

A/C

A/C

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingst+Inhal

Ingst+Par

Ingestion
Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Sus. suicide

Abuse

Unknown

General

Malicious

Sus. suicide

Sus. suicide

@

Sus. suicide
Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide

@

Sus. suicide
Sus. suicide

Unknown

Unknown

Unknown

Sus. suicide

2

1

2

1 1.3 mg/L
amitriptyline 28 mg/kg in liver @ autopsy
5.2 mg/kg in liver @ autopsy

1

2

1

2

2

1 4.98 ug/mL in ns @ autopsy

0.005 mg/L in ns @ autopsy
methamphetamine 0.063 mg/L in ns @ autopsy

2 114 ng/mL

565 ng/mL
barbiturates, long acting
1.63 ug/mL

(Continued)
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Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Cyclic antidepressants, continued

745 pa

746
747 p

748 p

749

750 ha

751 pa
752p

753 pa

754
755

756 p

757 ha

758 p
759

760

761 p

762
763 ha

764 p

765
766 ha

767 h

768

52yF

53yM
54yF

58yF

59yF

65y F

67y M
63y M

74y M

>20y M
24y M

2yM

39y M

40y M
49y F

50y F

54yF

78y F
68y M

>20yF

27y M
29y F

33yF

49y M

verapamil
gabapentin
prochlorperazine
diazepam
baclofen
methadone
amitriptyline

opioids/opioid antagonist
piroxicam

amitriptyline
amitriptyline
benzodiazepine
amitriptyline

propoxyphene/acetaminophen
fentanyl

thyroid preparation
amitriptyline

beta blocker
escitalopram
hydralazine
amphetamine
amitriptyline

calcium antagonist
antipsychotic, atypical
buspirone

oxycodone

cox-2 inhibitor
hydrochlorothiazide
antihyperlipidemic
antihistamine
clonazepam
amitriptyline

amitriptyline
hydrocodone/acetaminophen
amitriptyline and perphenazine
venlafaxine

propoxyphene

clonazepam

L-dopa & related

morphine

acetaminophen
antidepressants, tricyclic
antidepressants, tricyclic
diphenhydramine
paroxetine

cephalexin

antidepressants, tricyclic
opioids/opioid antagonist
marijuana

antidepressants, tricyclic
fluoxetine

antidepressants, tricyclic
antidepressants, tricyclic
acetaminophen
antidepressants, tricyclic
clozapine

duloxetine

lamotrigine

antidepressants, tricyclic
benzodiazepine

cyclic antidepressant+phenothiazine
desipramine

doxepin
trimethobenzamide
doxepin

doxepin

desipramine

quetiapine

doxepin

nortriptyline
acetaminophen
barbiturates, long acting
benzodiazepine
opioids/opioid antagonist
doxepin

SSRI

benzodiazepine

A/C

A/C

A/C

A/C

> >

A/C

A/C
A/C

A/C

Unknown

Ingst-Asp
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingst+Inhal

Unknown

Unknown
Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Su

@

Sus.
Sus.

Su

@

Su

@

Su

17

Su

@

Su

17

Su

@

Sus.
Sus.

Sus.

. suicide

suicide
suicide

. suicide

. suicide

. suicide

. suicide

. suicide

. suicide

suicide
suicide

suicide

Drug

Unknown

Sus.

Sus.

Su

@

Sus.
Sus.

Su

@

Sus.
Sus.

Su

17

suicide

suicide

. suicide

suicide
suicide

. suicide

suicide
suicide

. suicide

. suicide

NSNS}

NS S}

2.40 pg/mL @ autopsy
nortriptyline 1.00 pg/mL

antidepressants, tricyclic
1211 ng/mL
acetaminophen 63 ug/mL

8.86 ug/mL @ autopsy

278 ng/mL @ autopsy

4.1 mg/L @ autopsy
nortriptyline 1.1 mg/L

93 mg/L in ns

1.05 mg/L @ autopsy
desipramine 154 mg/kg in gastric @ autopsy

134 pg/mL in ns

(Continued)
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Table 21B. Listing of fatal pharmaceutical exposures

Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time

Cyclic antidepressants, continued
769 ph 54yF doxepin A/C Ingestion Su
citalopram
trazodone
flurazepam
acetaminophen
duloxetine
fluoxetine
montelukast
fenofibrate
770 82yF doxepin A Ingestion Sus. suicide 2
771 23y M loxapine A/C Ingestion Sus. suicide 2
772 40y F nortriptyline A Ingestion Sus. suicide
cyproheptadine
fluoxetine
diphenhydramine
773 44y M nortriptyline A/C Ingestion Sus. suicide 1 760 ng/mL @ autopsy
metformin & related metformin 12 pg/mL @ autopsy
glipizide
lisinopril
duloxetine
See also cases 143, 245, 261, 278, 307, 327, 435, 483, 502, 521, 570, 584, 653, 715, 766, 767, 802, 839, 844, 919, 927, 937, 939, 947, 949, 981, 984, 992, 1041, 1058, 1160
Diet aids
774 pa 37yF stimulants and street drugs U Ingestion Drug 3 amphetamine 0.51 mg/kg @ autopsy
amphetamine 1.6 mg/kg in liver @ autopsy

. suicide 2

@

w

17

See also case 995
Diuretics
775 64y M bumetanide A Ingestion Sus. suicide 4
ezetimibe/simvastatin
potassium
metformin
acetaminophen
776 p 50y F furosemide A Ingestion Sus. suicide 1
unknown drug
ibuprofen
cardiac glycoside digoxin 7.5 ng/mL in ns
777h ByM furosemide C Ingestion Drug 3
ibuprofen
See also cases 461, 465, 584, 600, 618, 650, 653, 669, 676, 685, 705, 708, 720, 722, 737, 750, 934, 938, 991, 1083
Electrolytes and minerals

778 35yF mineral/herbal supplement C Ingestion Drug 4
dietary supplements/herbal

779 h 3yF sodium bicarbonate A Ingestion Unknown 1

780 20dF zinc A Parenteral Thera. error 2

See also cases 266, 586, 650, 724, 775, 938, 977
Hormones and hormone antagonists
781 p 21lyM alprostadil A Parenteral Drug 1
isoflurane
succinylcholine
nitric oxide
propofol
fentanyl
papaverine
782 h 34yF insulin A/C Parenteral Sus. suicide 1
783 a 52y M insulin A/C Parenteral Sus. suicide
ethanol, beverage
784 p 70yM insulin A/C Ingst+Par Sus. suicide 2
pyrazolopyrimidine
785h 78y M insulin A/C Parenteral Malicious 4
See also cases 24, 147, 461, 493, 510, 532, 602, 625, 685, 748, 901, 934, 938, 1087, 1094
Inhalation anesthetics

[S]

786 27y M isoflurane A Ingst-+Inhal Abuse 1
787 ph 39y M sevoflurane A Ingst+Inhal Abuse 1
codeine

See also case 781
Local/topical anesthetics

788 p 24yF lidocaine A Ingestion Intent. Misuse 1
Miscellaneous drugs
789 h 54y M allopurinol C Ingestion Drug 1
colchicine
probenicid
790 ip 33y M disulfiram A/C Ingestion Sus. suicide 3

unknown drug
ethanol, beverage

791 ip 48 yM donepezil

792 88y M donepezil

793 h 44y M ropinirole
lamotrigine
donepezil
tacrine
amantadine
metaxalone
clonazepam

Unknown Unknown 2
Ingestion Drug 4
Ingestion Drug

cac

(Continued)
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Miscellaneous drugs, continued
memantine
bromocriptine
794 56yF succinylcholine A Inhalation Drug 4

See also cases 30, 208, 462, 504, 708, 753, 781, 789, 793, 861, 867, 903, 914, 968, 1013, 1024, 1065, 1092
Muscle relaxants
795 ha 29y M baclofen A Ingestion Withdrawal 4 1.1 pg/mL
mushrooms-hallucinogenic psilocin > 200 pg/L
796 a 45y F baclofen A/C Ingestion Intent. Misuse 0.45 ng/mL
797 p 23y M carisoprodol A Ingestion Sus. suicide
alprazolam
methadone
798 p 24yF carisoprodol A Ingestion Sus. suicide 1
clonazepam
alprazolam
799 pa 40y F carisoprodol A/C Ingestion Sus. suicide 1 39 mg/L @ autopsy
alprazolam 0.28 mg/L @ autopsy
zolpidem 0.64 mg/L @ autopsy
800 p 41yM carisoprodol A Ingestion Sus. suicide 2
clonidine
801 pa 41y F carisoprodol A/C Ingestion Sus. suicide 1 18 mg/L
ethanol, beverage 104 mg/dL
802 ph 41yF carisoprodol A Ingst+Inhal Sus. suicide 2
antidepressants, tricyclic
marijuana
benzodiazepine
803 pa 42yF carisoprodol A Ingestion Sus. suicide 1
ethanol, beverage
804 44y F carisoprodol A/C Ingestion Sus. suicide 1
805 53yF carisoprodol A Ingestion General 3
acetaminophen/opioids
gabapentin
806 p 41y M cyclobenzaprine A Ingestion Sus. suicide 2
unknown drug
clonidine
enalapril
hydrocodone/acetaminophen
807 pa 43y F cyclobenzaprine U Ingestion Intent. Unk 2 0.12 mg/L @ autopsy
olanzapine 0.71 mg/L @ autopsy
opioids/opioid antagonist hydrocodone 0.24 mg/L @ autopsy
acetaminophen
gemfibrozil
808 45y M cyclobenzaprine A/C Ingst-Asp Intent. Unk 2
ethanol, beverage
809 46y F cyclobenzaprine A Ingestion Sus. suicide 2 acetaminophen 268 pg/mL in ns
propoxyphene/acetaminophen
zolpidem
810 p 66yF cyclobenzaprine U Ingestion Sus. suicide 3
benzodiazepine
hydrocodone/acetaminophen
811 69y M cyclobenzaprine A/C Ingestion Unknown 3
tramadol
812 ip 45y M skeletal muscle relaxants A Unknown Abuse 2 carisoprodol 19.9 pg/ml @ autopsy
hydrocodone 21 ng/mL in ns @ autopsy
oxycodone 94 ng/mL in ns @ autopsy
diazepam 1061 ng/mL in ns @ autopsy
oxazepam 68 ng/m in ns @ autopsy
benzodiazepine clonazepam 47.8 ng/mL in ns @ autopsy
See also cases 44, 256, 270, 273, 278, 285, 286, 290, 293, 298, 307, 310, 312, 313, 314, 319, 323, 327, 328, 369, 373, 382, 448, 492, 509, 529, 547, 561, 572, 574, 580, 668, 682, 699, 730, 731, 737,
744,793, 828, 831, 838, 839, 841, 891, 896, 906, 918, 922, 924, 934, 938, 960, 963, 965, 966, 967, 968, 970, 971, 975, 977, 979, 985, 986, 996, 1029, 1043, 1066, 1087, 1094, 1174, 1194

[N
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Opioids

813 p 2yF codeine C Ingestion Unknown 3 1624 ng/mL @ autopsy

814 pa 22yF codeine U Ingestion Intent. Unk 1 2.8 mg/L @ autopsy
hydrocodone 0.26 mg/L @ autopsy
meperidine 0.87 mg/L @ autopsy
propoxyphene 1.14 mg/L @ autopsy
diphenhydramine 0.29 mg/L @ autopsy
amphetamine

815 pa Unk age F fentanyl A Parenteral Abuse 1
heroin
cocaine

816 p 6yM fentanyl C Dermal Drug 3

817 pa 18yM fentanyl U Ingst+Derm Abuse 1 0.020 mg/L @ autopsy

fentanyl 0.038 mg/kg in liver @ autopsy

hydrocodone 0.042 mg/L @ autopsy

818 p 20y F fentanyl A Ingestion Abuse 2 ethanol 99 mg/dL
clonazepam
ethanol, beverage

819 >20y F fentanyl A/C Dermal Drug 2 10.1 ng/mL @ autopsy

820 pa 21yM fentanyl A Ingestion Sus. suicide 2
hydrocodone

821 ph 22y M fentanyl A Inhalation Abuse 1

(Continued)
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Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Opioids, continued

822p

823

824 p
825 pa
826 pha
827

828 ipa

829 p

830p
831 pa

832 ipa

833p

834 pa

835 pa

836 ip

837 a

838 pa

839 pa

840 p
841

842
843 i
844 pa

845 pa
846 a

23yM

23y M

26y M
26yM
27y M
27yF

28y M

36y F

37y M
38yF

42yM

43yM

45y F

46y F

46y F

47y F

48y F

52yF

53yF
56y F

7B3yM
32yM
24yF

50yF
61yF

cocaine
fentanyl
escitalopram
morphine
fentanyl
methadone
benzodiazepine
fentanyl
fentanyl
fentanyl
fentanyl
propoxyphene
fentanyl
oxycodone
citalopram
methocarbamol
fentanyl
clonazepam
fentanyl
fentanyl
promethazine
metaxalone
simvastatin
unknown drug
zolpidem
fentanyl

heroin

fentanyl
fentanyl
amlodipine/benazepril
quetiapine
citalopram
mirtazapine
diphenhydramine
promethazine
fentanyl
fluoxetine
oxycodone/acetaminophen
alprazolam
fentanyl
oxycodone
fentanyl

acetaminophen
amphetamine
fentanyl
propoxyphene
trazodone
cyclobenzaprine
fentanyl

doxepin
bupropion
fluoxetine
amoxicillin
pregabalin
methocarbamol
atorvastatin
oxycodone
tizanidine
ibuprofen
fentanyl

fentanyl
hydrocodone/acetaminophen
oxycodone
carisoprodol
diphenhydramine
acetaminophen in combination
citalopram
bupropion
trazodone
fentanyl
fentanyl/droperidol
hydrocodone
oxycodone
alprazolam
amitriptyline
citalopram
hydrocodone
hydrocodone
acetaminophen

>
>>>5

c

A/C

c >

A/C

A/C

A/C

> > C

Ingst+Derm

Ingst+Inhal

Ingestion

Ingestion

Parenteral
Ingst+Derm

Ingst+Derm

Ingestion

Ingestion
Ingestion

Unknown

Ingestion

Ingst+Derm

Ingst+Vag

Unknown

Ingst+Derm

Unknown

Ingestion

Ingestion
Ingestion

Dermal
Inhalation
Ingestion

Ingestion
Ingestion

Sus. suicide

Abuse

Intent. Unk
Sus. suicide
Abuse

Sus. suicide

Abuse

Abuse

Abuse
Abuse

Intent. Misuse

Sus. suicide

Unknown

Sus. suicide

Abuse

Sus. suicide

Unknown

Intent. Unk

Sus. suicide
General

Thera. error
Abuse
Intent. Unk

Intent. Unk
Sus. suicide

N = = N

NSRS

3 ng/mL
111 ng/mL

5.4 ng/mL @ autopsy
0.001 mg/L @ autopsy

19 ng/mL @ autopsy
0.64 mg/L @ autopsy

8.4 ng/mL @ autopsy

34 mg/kg in liver @ autopsy

20.8 ng/mL @ autopsy

105 ng/mL @ autopsy

12 ug @ autopsy

fentanyl 25 pg in brain @ autopsy
fentanyl 66 ug in liver @ autopsy
190 mg/L

8.5 ng/mL @ autopsy
2.7 mg/L @ autopsy
0.16 mg/L @ autopsy

15.5 ng/mL @ autopsy
0.49 mg/L @ autopsy

acetaminophen 36 pg/mL

0.3 mg/L

0.72 mg/L
5 ng/mL @ autopsy

0.76 mg/L @ autopsy
0.29 mg/L @ autopsy
0.23 mg/L @ autopsy
1.3 mg/L

275 ug/mL @ 1 dy
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Opioids, continued
847 p 27y M hydrocodone/ibuprofen U Ingestion Sus. suicide 2
848 pa 45y M hydromorphone A Ingestion Intent. Unk 1
cocaine
ethanol, beverage
849 48y M hydromorphone C Ingestion Drug 4
acetaminophen 11 pg/mL in ns
850 p 50yF meperidine A Ingestion Sus. suicide 1
851 p 53yM meperidine A Parenteral Drug 1
852 p UnkageM  methadone A/C Inhalation Abuse 2
853 pa 7TmM methadone U Unknown General 2
854 IImM methadone A Ingestion General 2
855p 2mM methadone A Ingestion Unknown 1
856 ph 20mM methadone A Ingestion General 1
857 p 14y M methadone A Ingestion Thera. error 1
858 p 15yM methadone A Ingestion Sus. suicide 2
859 1I5yM methadone A Ingestion Intent. Unk 1
unknown drug
860 p 18y M methadone A Ingestion Sus. suicide 1
alprazolam
861 p 18yM methadone U Ingestion Sus. suicide 2
alprazolam
flumazenil
862 pa 9y M methadone A Ingestion Abuse 1 0.3 mg/L @ autopsy
863 p 20y F methadone A Unknown Intent. Unk 2
cocaine
benzodiazepine
marijuana
864 20y M methadone A Ingestion Abuse 2
865 pa >20y M methadone U Unknown Abuse 2
866 pa >20y F methadone U Ingestion Unknown 3 0.96 mg/L @ autopsy
methadone 5.5 mg/kg in liver @ autopsy
867 ip 21yM methadone U Ingst+Unk Sus. suicide 1
ondansetron
diazepam
zolpidem
morphine
868 21y M methadone A/C Unknown Unknown 2
869 p 22y M methadone A Parenteral Abuse 2
870 p 22y M methadone A/C Ingst+Inhal Unknown 2
benzodiazepine
cocaine
marijuana
871 pa 22y M methadone A Ingestion Abuse 1 0.31 mg/L @ autopsy
872 pa 23yF methadone U Ingestion Intent. Unk 1 0.70 mg/L @ autopsy
cocaine
873 24y M methadone A Ingst+Par+Unk  Intent. Unk 2
oxycodone
heroin
ethanol, beverage
874 a 24y M methadone A Ingestion Abuse 1 130 ng/mL @ autopsy
alprazolam
875p 24yF methadone A Ingestion Sus. suicide 2
876 ph 25yF methadone A/C Ingestion Sus. suicide 4
hydrocodone 2096 ng/mL
eszopiclone
valproic acid 42.3 ug/mL in ns
877 26yM methadone A Parenteral Malicious 3
878 p 26y M methadone A/C Ingestion Sus. suicide 2
clonazepam
cocaine
879 pa 26yM methadone U Ingestion Intent. Unk 1 1.0 mg/L @ autopsy
alprazolam
ibuprofen
880 pa 26y F methadone U Unknown Abuse 1 0.11 mg/L @ autopsy
cocaine 0.1 mg/L @ autopsy
fentanyl/droperidol fentanyl 8 ng/mL @ autopsy
881 p 26y M methadone A/C Ingestion Sus. suicide 1
alprazolam
882 p 27y M methadone A Ingestion Unint. Unk 2
883 27yF methadone A/C Ingestion Abuse 1
884 p 27y M methadone U Ingestion Unknown 2 0.18 mg/L @ autopsy
methadone 1.2 mg/kg in liver @ autopsy
propylene glycol
885 pa 28y F methadone U Ingestion Intent. Unk 1 0.53 mg/L @ autopsy
cocaine 1.1 mg/L @ autopsy
isometheptene/dichloralphenazone/acetaminophen
886 28y F methadone A Ingestion Abuse 2 400 ng/mL
amphetamine
887 pa 29y M methadone A/C Ingestion Sus. suicide 2
cocaine

opioids/opioid antagonist

(Continued)
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Case Age Substances Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Opioids, continued

benzodiazepine
marijuana

888 pa 30yM methadone U
alprazolam

889 p 31yF methadone

890 pa 32yM methadone
opioids/opioid antagonist
unknown drug

891 pa 32yM methadone U
carisoprodol
metaxalone
alprazolam

892 pa 33yF methadone U
cocaine

893 ia 34y M methadone C
venlafaxine

894 ph 34yF methadone U

895 pa 34yF methadone A/C

c >

lithium
896 ph 38y M methadone U
diazepam
carisoprodol
pregabalin
897 p 40y M methadone A
zolpidem
898 p 41yF methadone A/C
alprazolam
899 pa 41y M methadone U
trazodone
900 ha 41yM methadone C
morphine
acetaminophen/diphenhydramine
901 ipa 42yF methadone U
oxycodone
antihistamine/decongestant
thyroid preparation
902 pa 44yM methadone
olmesartan
903 45y F methadone U
ethanol, beverage
sumatriptan
904 pa 45y M methadone U
hydrocodone
unknown drug
905 46 yM methadone A/C
benzodiazepine
risperidone
tiagabine
topiramate
marijuana
906 pa 46 yM methadone U
diazepam
cyclobenzaprine
907 pa 46 yM methadone U
buspirone
paroxetine
simvastatin
908 p 47y M methadone A
benzodiazepine
ethanol, beverage
909 pa 47y M methadone A
benzodiazepine
opioids/opioid antagonist
alprazolam
910 pa 47y F methadone U
risperidone
gabapentin
metoprolol
zolpidem
911 47y M methadone A
912 pa 48yM methadone U
913 pa 49y F methadone A/C
codeine
unknown drug
914 pa 49y M methadone U
acetaminophen
citalopram
quinine
unknown drug
lisinopril

Inhalation
Ingestion
Unknown
Ingestion
Unknown
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion
Ingestion

Unknown

Unknown

Ingestion

Ingestion

Ingestion

Unknown

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion
Ingestion

Ingestion

Abuse

Sus. suicide
Intent. Unk
Abuse
Intent. Unk
Unknown
Abuse
Intent. Unk
Sus. suicide
Unknown
Sus. suicide

Intent. Unk

Drug

Sus. suicide

Unknown

Intent. Unk

Intent. Unk

Sus. suicide

Unknown

Unknown

Abuse

Sus. suicide

Unknown

Sus. suicide
Intent. Unk
Intent. Unk

Unknown

[

0.16 mg/L @ autopsy
hydrocodone 0.10 mg/L @ autopsy

0.63 mg/L @ autopsy

0.31 mg/L @ autopsy

0.3 mg/L in ns
0.37 mg/L in ns

0.68 mg/L @ autopsy

methadone 3.1 mg/kg in liver @ autopsy
0.29 mEqg/L @ autopsy

1.1 mg/L @ autopsy
0.08 mg/L @ autopsy

1.6 mg/L @ autopsy

1.44 mg/dL in ns

0.28 mg/L @ autopsy

0.23 mg/L @ autopsy
0.14 mg/L @ autopsy
0.28 mg/L @ autopsy

0.28 mg/L @ autopsy

diazepam 0.50 mg/L @ autopsy
hydrocodone 0.12 mg/L @ autopsy
0.12 mg/L @ autopsy

0.33 mg/L @ autopsy

0.44 mg/L @ autopsy

0.75 mg/L @ autopsy
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Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Opioids, continued

915p
916 pa
917 pa

918 h

919 a

920 p
921 p
922 pa

923 pha

924 pa

925 ph
926 pa
927 pa
928

929p
930 p

931 pa

932 pa

933p
934a

935p

936 pa

937 pa

938 ph

53y M
56y M
58y F

58yF

64y F

66y F
24y M
25y M

30yM

32yF

33yM
37y M
37y M
39y M

39yF
43yF

46y F

46y F

50y M
50y F

52yF

52yF

52y M

58yF

mirtazapine

methadone

opioids/opioid antagonist
methadone

methadone

ethanol, beverage

fluoxetine

methadone

skeletal muscle relaxants
metoprolol

alprazolam
hydrocodone/acetaminophen
acetaminophen/diphenhydramine
ethanol, beverage

methadone

amitriptyline

sulfamethoxazole and trimethoprim
methadone

morphine

morphine

methamphetamine
trazodone
methocarbamol
morphine

ethanol, beverage
morphine

oxycodone
unknown drug
acetaminophen
diphenhydramine
verapamil
promethazine
cyclobenzaprine
temazepam
zolpidem
carisoprodol
morphine
clonazepam
morphine
morphine
opioids/opioid antagonist
amitriptyline
morphine
alprazolam
morphine
morphine
methadone
morphine
alprazolam
morphine
pregabalin
clonazepam
propoxyphene/acetaminophen
morphine
morphine
benzodiazepine
thiazolidinedione
thyroid preparation
furosemide
quinapril
pravastatin
pregabalin
baclofen
morphine
losartin
citalopram
bactrim
morphine
cocaine
morphine
amitriptyline
diazepam
naproxen
morphine
methocarbamol
methadone
lorazepam
corticosteroid
flecainide

> >

c»c

A/C

A/C

A/C

A/C
A/C

A/C

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion
Ingestion

Parenteral

Ingestion

Ingestion
Ingestion
Unknown
Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Unknown
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

General
Intent. Misuse

Sus. suicide

Intent. Misuse

Intent. Unk

Sus. suicide
Abuse
Unknown

Abuse

Intent. Unk

Sus. suicide

Intent. Misuse

Unknown

Intent. Unk

Abuse
Sus. suicide

Abuse

Unknown

Unknown
Intent. Unk

Sus. suicide

Sus. suicide

Intent. Unk

Unknown

1.1 mg/L @ autopsy
0.54 mg/L
70 mg/dL
0.36 mg/L

0.86 mg/L @ autopsy
0.15 mg/L @ autopsy

0.2 mg/L @ autopsy
morphine >100 mg/L in bile @ autopsy
0.02 mg/L @ autopsy

0.06 mg/L @ autopsy
morphine 25 mg/L in bile @ autopsy
0.12 mg/L @ autopsy

301 ng/mL @ autopsy

354 ng/mL
benzodiazepine 183 ng/mL
1.5 mg/L @ autopsy

>100 mg/L in bile @ autopsy

1024 ng/mL @ autopsy
2227 ng/mL @ autopsy
3.5 mg/L @ autopsy
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Table 21B. Listing of fatal pharmaceutical exposures

A.C. Bronstein et al.

Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Opioids, continued

939 pa

940
941 p
942
943 ph

944 p
945 p
946 pa

947

948 p
949

950 p
951
952 pa
953

954
955 pa

956 p

957 ia

958 pa

959
960 pa

961 p

962 ip

963

964 ip
965 pa
966 p

967 pa

968 pa

969 pa
970 pa

58yF

68y M
70y F
84y M
35y M

51yF
14yM
20y M

>20y M

22yM
29y M

31y M
33yM
40YF
41yM

43yM
46y F

16 mM

16y M

17y M

>20y F
>20y M

22yM

23yM

25y M

28y M
34yF
35y M

36yF

37y M

38y M
38y M

metolazone

potassium

morphine

doxepin

citalopram

morphine

morphine

morphine

opioid

opioids/opioid antagonist
benzodiazepine

opioid

opioids/opioid antagonist
benzodiazepine
opioids/opioid antagonist
benzodiazepine
opioids/opioid antagonist
cocaine

benzodiazepine
antidepressants, tricyclic
opioids/opioid antagonist
opioids/opioid antagonist
amitriptyline
opioids/opioid antagonist
opioids/opioid antagonist
opioids/opioid antagonist
acetaminophen
opioids/opioid antagonist
opioids/opioid antagonist
opioids/opioid antagonist
trazodone

lorazepam

oxycodone

tramadol
diphenhydramine
naproxen

H2 antagonist
oxycodone

morphine

meprobamate

oxycodone

alprazolam

hydrocodone

ethanol, beverage
oxycodone

oxycodone

carisoprodol
hydrocodone

warfarin

pregabalin
diphenhydramine
ibuprofen

oxycodone

alprazolam

marijuana

oxycodone

ethanol, beverage
oxycodone
hallucinogenic amphetamine
carisoprodol

oxycodone

ethanol, beverage
oxycodone

carisoprodol

oxycodone
cyclobenzaprine
oxycodone

ethanol, beverage
cyclobenzaprine
trazodone

oxycodone

olanzapine
methocarbamol

zolpidem

modafinil
antihistamine/decongestant
citalopram

oxycodone

oxycodone
cyclobenzaprine
alprazolam

2
A

> >

> >

cPr» CCr >0

>

A/C

A/C

Unknown

Ingst+Par
Ingestion
Ingestion
Ingst+Par

Unknown
Ingestion
Ingestion

Ingestion

Unknown
Ingestion

Ingestion
Parenteral
Ingestion
Ingestion

Part+Unk
Unknown

Ingestion

Unknown

Ingestion

Unknown
Unknown

Ingestion

Ingst+Inhal

Ingestion

Ingst+Inhal
Ingestion
Ingestion

Ingst+Par

Ingestion

Ingestion
Ingestion

Unknown

Thera. error
Drug

Thera. error
Abuse

Abuse
Sus. suicide
Abuse

Intent. Unk

Abuse
Sus. suicide

Abuse
Abuse

Sus. suicide
General

Sus. suicide
Unknown

Unknown

Abuse

Abuse

Abuse
Unknown

Sus. suicide

Abuse

Intent. Unk

Abuse
Intent. Unk
Sus. suicide

Sus. suicide

Intent. Unk

Unknown
Abuse

WA

N

—_w N

N —

0.78 mg/L @ autopsy

2.3 mg/L @ autopsy

521 ng/mL @ autopsy
156 ng/mL @ autopsy
10.9 ug/mL @ autopsy
0.021 ug/mL @ autopsy
81 ng/mL @ autopsy
<0.05ug/mL @ autopsy
0.03% W/V @ autopsy

0.24 mg/L @ autopsy

0.03 mg/L @ autopsy

0.42 mg/L @ autopsy
17 mg/L @ autopsy

0.59 pg/mL @ autopsy
0.15% w/v in vit @ autopsy

0.56 mg/L @ autopsy

0.44 pg/m @ autopsy
72 ng/mL @ autopsy
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Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Opioids, continued

971 h

972p
973 ph

974 h
975 pa

976 p

977 pa

978 pa

979 h

980 a

981 pa

982
983 a
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984

985 p

986 pa
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987 p

988
989

990 pa

991 ha

992 pa

993 p
994 p

39yF

42yM
3yM

ByM
B3yM

44y F

45y F

45y F

45y F

46y M

47y M

49y M

49y M

53yF

53yF

60y F

60y F

8lyF
4yM

54y M

83yF

40y M

50yF
52y M

hydrocodone
oxycodone
carisoprodol
unknown drug
oxycodone
oxycodone
morphine
clonazepam
oxycodone
oxycodone
ibuprofen
tizanidine
acetaminophen
carisoprodol
promethazine
oxycodone
benzodiazepine
pregabalin
naproxen
oxycodone
skeletal muscle relaxants

lorazepam
quetiapine
potassium
oxycodone
hydrocodone/acetaminophen
oxycodone
cyclobenzaprine
ethanol, beverage
oxycodone
antihistamine/decongestant
bupropion
sertraline
ibuprofen
oxycodone
benzodiazepine
citalopram
amitriptyline
oxycodone
oxycodone
cocaine
alprazolam
oxycodone
doxepin
sertraline
oxycodone
duloxetine
trazodone
alprazolam
skeletal muscle relaxants
oxycodone
methadone
benzodiazepine
ethanol, beverage
carisoprodol
amlodipine
olmesartan
oxycodone
ethanol, beverage
oxycodone
propoxyphene
ethanol, beverage
propoxyphene
cocaine

ethanol, beverage
valsartan
zolpidem
trazodone
sildenafil
propoxyphene
chlordiazepoxide
acetaminophen
furosemide
tramadol
bupropion
amitriptyline
temazepam
tramadol
tramadol

c >

A/C

A/C

A/C

A/C

Ingestion

Ingestion
Ingestion

Parenteral
Ingestion

Ingestion

Ingestion

Ingst-Asp

Ingestion

Ingestion

Ingestion

Ingestion

Unknown

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Sus. suicide

Intent. Unk
Sus. suicide

Intent. Unk
Intent. Unk

Mal

licious

Sus. suicide

Sus. suicide

Sus. suicide

Intent. Unk

Unknown

Sus. suicide
Unknown

Sus. suicide

Sus. suicide

Intent. Unk

Su.

17

Sus.
Sus.

Su.

7

Su.

@

Sus.
Sus.

. suicide

suicide
suicide

. suicide

. suicide

. suicide

suicide
suicide

—_

alprazolam 60 ng/mL @ autopsy
0.22 pg/mL @ autopsy

0.72 mg/L @ autopsy

74.0 ug/mL in ns @ autopsy

1.5 mg/L @ autopsy
carisoprodol < 2mg/L
(@ autopsy

0.36 mg/L @ autopsy
diphenhydramine 0.80 mg/L @ autopsy

0.3 mg/L @ autopsy
diazepam 0.2 mg/L @ autopsy

0.07 mg/L @ autopsy

34 mg/L in ns @ perimortem
46 mg/L in ns @ perimortem

0.19 mg/L @ autopsy
0.14 mg/L @ autopsy
diazepam 0.10 mg/L @ autopsy
30 mg/dL @ autopsy

5000 ng/mL in ns @ autopsy
>1.0 mg/L

340 mg/dL

13.0 mg/L @ autopsy
0.056 mg/L @ autopsy
155 ug/mL in ns

(Continued)
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Table 21B. Listing of fatal pharmaceutical exposures

A.C. Bronstein et al.

Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Opioids, continued
trifluoperazine
hydroxyzine
methotrexate
alprazolam
clonazepam
benzodiazepine
lamotrigine
995 pa 53yF tramadol U Ingestion Sus. suicide 1 15 mg/L @ autopsy
risperidone
diazepam
phenylpropanolamine
lorazepam
996 pa 56y F tramadol U Ingestion Sus. suicide 2 14.5 mg/L @ autopsy
cyclobenzaprine 0.12 mg/L @ autopsy
acetaminophen
celecoxib
oxycodone/acetaminophen
s 997 p 59y F tramadol A Ingestion Sus. suicide 4
3 See also cases 55, 90, 103, 245, 248, 262, 272, 275, 278, 280, 293, 307, 310, 323, 373, 379, 397, 403, 417, 502, 509, 521, 529, 532, 572, 600, 630, 653, 669, 684, 696, 732, 733, 737, 742, 744, 745,
s 748,750, 753, 756, 767, 781, 797, 807, 812, 814, 822, 823, 827, 828, 836, 838, 839, 841, 844, 867, 873, 876, 880, 887, 890, 900, 901, 909, 915, 924, 927, 930, 938, 943, 956, 957, 958, 973, 986,
o 1001, 1025, 1026, 1038, 1039, 1049, 1051, 1053, 1057, 1060, 1063, 1067, 1082, 1086, 1094, 1104, 1105, 1106, 1115, 1127, 1131, 1133, 1137, 1143, 1152, 1160, 1161, 1164, 1175, 1190, 1191,
S 1195, 1212
o~ Oral hypoglycemics
9 998 46y F glipizide A/C Ingestion Sus. suicide 2
™~ clorazepate
g benzodiazepine
§ 999 60y M glipizide A Ingestion Sus. suicide 1
el lithium 1.9 mEqg/L
© valproic acid 99 mg/L
_5‘ alcohol
= 1000 22yF metformin A Ingestion Sus. suicide 2
8 1001 49y M metformin A Ingestion Sus. suicide 2
(LS acetaminophen 33.5 ug/mL in ns
§ = cocaine
£9° opioid
g § 1002 49y M metformin C Ingestion Drug 2
s® 1003 a 53y M metformin U Ingestion Sus. suicide 1 30 mg/L @ autopsy
£S 1004 58yF metformin U Ingestion Sus. suicide 2
:(é g 1005 2yM metformin A/C Ingestion Sus. suicide 2
i=g-% acetaminophen
5 1006 77y M metformin A Ingestion Drug 1
oL 1007 52yF metformin & related A/C Ingestion Sus. suicide 2
i 1008 54y M metformin & related A/C Ingestion Sus. suicide 2
B repaglinide
-§ ethanol, beverage
= atorvastatin
% 1009 60y F metformin & related A Ingestion Sus. suicide 2
a thiazolidinedione
3 lisinopril
Is) 1010 h 69yF metformin & related C Ingestion Drug 2
g 1011 35y M nitrate, long-acting A/C Ingestion Intent. Misuse 2
= 1012 pa 59y F sulfonylurea U Unknown Sus. suicide 1
|9 alprazolam
= zolpidem
© 1013 a 48y M thiazolidinedione A Ingestion Sus. suicide 1
= vardenafil
O nitrate, long-acting
lovastatin
lisinopril
See also cases 479, 524, 528, 685, 692, 697, 702, 708, 711, 773, 775, 934, 1008, 1009, 1013, 1022
Other nonsteroidal anti-inflammatory drugs
1014 67y M colchicine A Ingestion Unint. Misuse 3
1015 78y F colchicine A Parenteral Thera. error 2
1016 85y M colchicine C Parenteral Thera. error 4
1017 p 35yF diclofenac A Ingestion Sus. suicide 2
1018 h 25y M ibuprofen A Ingestion Sus. suicide 2
ethanol, beverage
1019 41yM ibuprofen A/C Ingestion Sus. suicide 3
ethanol, beverage
1020 48y F ibuprofen A Ingestion Sus. suicide 2
1021 a 26y M naproxen A Ingestion Intent. Unk 3
1022 56y M nonsteroidal anti-inflammatory C Ingestion Unknown 3

metformin & related

See also cases 298, 306, 319, 391, 415, 429, 431, 461, 462, 493, 495, 505, 559, 561, 568, 569, 579, 590, 622, 670, 672, 705, 742, 745, 750, 776, 777, 789, 839, 879, 937, 956, 960, 975, 976, 980,
996, 1052, 1076, 1077, 1083, 1084, 1116, 1188
Sedative/hypnotics/antipsychotics

1023 pha 1dM

alprazolam U
diphenhydramine

Other

Malicious

3 0.11 mg/L @ autopsy
0.44 mg/L @ autopsy

(Continued)
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Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Sedative/hypnotics/antipsychotics, continued

1024 ph

1025 pa

1026 pa

1027

1028 p
1029

1030 p

1031 p

1032 pa

1033

1034 pha
1035

1036

For personal use only.

1037 p
1038

1039 i

1040 pa

1041 p
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1042 p

1043 pa

1044 p
1045 p

1046

1047 h

1048
1049 ph

1050
1051

20yM

24y M

25y M

27y M

27y M
32yF
33yF

40y F

40y M

59yF

24yF
43yF

50y M

28yF
29yF

37y M

63yF
30+y M
38yF
26y M

39yF
55y M

45y M

23yM

42yF
46y F

55yF
71yM

zolpidem

fluoxetine

alprazolam
pregabalin
eszopiclone
ramelteon
venlafaxine

valproic acid
alprazolam
oxycodone

codeine

olmesartan
rosuvastatin
alprazolam
oxycodone/acetaminophen
hydrocodone
alprazolam

cocaine

ethanol, beverage
alprazolam
alprazolam

skeletal muscle relaxants
hydrocodone/acetaminophen
alprazolam

ethanol, beverage
alprazolam
hydrocodone
clonazepam

unknown drug
alprazolam

ethanol, beverage
lorazepam

haloperidol
gabapentin
amantadine
bupropion
antipsychotic, atypical
antipsychotic, atypical
valproic acid
benzodiazepine
antimicrobial, systemic
aripiprazole
lamotrigine

trazodone

clonazepam
buspirone
benzodiazepine
benzodiazepine
opioids/opioid antagonist
benzodiazepine
methadone

oxycodone
oxymorphone
benzodiazepine
hydrocodone/acetaminophen
buspirone
amitriptyline
buspirone

sertraline

chloral hydrate
hydrocodone
cyclobenzaprine
chloral hydrate
chlordiazepoxide
phenergan

ethanol, beverage
chlorpromazine
pyrazolopyrimidine
fluoxetine
clonazepam

ethanol, beverage
marijuana

clonazepam
olanzapine/fluoxetine
clonazepam

fentanyl

clonazepam
clonazepam
hydrocodone/acetaminophen

fentanyl

> >

A/C

A/C

A/C

A/C

A/C

A/C

> >

Ingestion

Ingst+Inhal

Unknown

Ingestion

Ingestion
Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion
Ingestion
Ingestion

Ingestion
Ingestion

Ingestion

Ingst+Inhal

Ingestion
Ingestion

Ingst-Asp
Ingestion

Sus. suicide

Abuse

Intent. Unk

Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide

Abuse

Unknown

Sus. suicide

Sus. suicide
Sus. suicide

Sus. suicide

Sus. suicide
Sus. suicide

Unknown

Sus. suicide

Intent. Unk

Sus. suicide

Sus. suicide

Sus. suicide
Unknown

Sus. suicide

Sus. suicide

@

Sus. suicide

Sus. suicide

@

Sus. suicide
Sus. suicide

[N

[CFS

0.07 mg/L @ autopsy
0.15 mg/L @ autopsy
0.20 mg/L @ autopsy

0.10 mg/L @ autopsy
oxycodone 0.08 @ autopsy
0.04 mg/L @ autopsy

281 ugm/L @ autopsy
215 mg/dL @ autopsy

acetaminophen 26 plg/mL in ns

7.1 ug/mL

acetaminophen 58 pg/mL in
ns @ lh
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Table 21B. Listing of fatal pharmaceutical exposuresTable 21B.

A.C. Bronstein et al.

Case Age Substances Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Sedative/hypnotics/antipsychotics, continued
1052 a 35yM clozapine A/C
colchicine
benzodiazepine
1053 ipa  44yF diazepam A
zyprexa
morphine

sertraline
1054 47y F diazepam A
1055 58yF eszopiclone A
paroxetine
zolpidem
1056 41yF fluphenazine C
1057 p 33yF lorazepam A
venlafaxine
tramadol
hydrocodone
gabapentin
1058 56y M lorazepam A
amitriptyline
1059 58y F lorazepam A/C
duloxetine
benzodiazepine
alprazolam
1060 a 59yF lorazepam A
morphine
alprazolam
meperidine
1061 73yF lorazepam A/C
1062 pa 39yF meprobamate A
bupropion
antihistamine/decongestant
dextromethorphan
1063 55yF meprobamate A/C
methadone
hydrocodone
1064 18yM quetiapine U
dextromethorphan
1065 9y M quetiapine U
escitalopram
atomoxetine
1066 24yF quetiapine U
bupropion
amphetamine
carisoprodol
hydrocodone/acetaminophen
alprazolam
fluoxetine
1067 a 28y F quetiapine U
cocaine
phenytoin
opioids/opioid antagonist
1068 29y F quetiapine A/C
1069 p 30yM quetiapine A/C
ethanol, beverage
1070 p 30+y F quetiapine A/C
1071 a 37y M quetiapine A
sleep aid (otc)
1072 pha 38yF quetiapine A
benzodiazepine
1073 38y M quetiapine A/C
1074 a 38yF quetiapine A/C

zolpidem
1075 38y F quetiapine A
1076 p 39yF quetiapine A
angiotensin receptor blocker
butalbital/acetaminophen/caffein
aspirin
acetaminophen
ibuprofen
escitalopram
caffeine
naproxen
fexofenadine
1077 a 40y M quetiapine A/C
diazepam
benzodiazepine
lamotrigine

Ingst-Asp

Ingestion

Ingestion

Ingestion

Parenteral

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingst+Unk

Ingestion
Ingestion

Ingestion
Ingestion

Ingestion
Ingestion

Ingestion

Ingestion
Ingestion

Ingestion

Sus.

Sus.

Sus.
Sus.

suicide

suicide

suicide
suicide

Abuse
Intent. Unk

Su

@

Sus.
Sus.

Su

@

Su

17

Su

@

Sus.

. suicide

. suicide

. suicide

suicide
suicide

. suicide

. suicide

. suicide

. suicide

. suicide

suicide

Unknown

Sus.
Sus.

Sus.

Sus.

suicide
suicide

suicide

suicide

Unknown

Sus.
Sus.

Sus.

suicide
suicide

suicide

0.05 mg/L @ autopsy
morphine 0.02 mg/L in vit @ autopsy

4000 ng/mL @ autopsy
2157 ng/mL @ autopsy

85 ng/mL @ autopsy

400 ng/mL in ns @ autopsy

180 mg/L @ autopsy
0.19 mg/L @ autopsy
diphenhydramine 0.35 mg/L @ autopsy
0.11 mg/L @ autopsy

15 mg/dL in ns

3650 ng/mL @ autopsy
~200 mg/dL @ autopsy

2.52 mg/L in ns

4.2 mg/L in ns @ perimortem
quetiapine 9.2 mg/L @ autopsy

43 mg/dLinns @ 14 h
153 mg/Linns @ 6 h

8800 ng/mL @ autopsy

430 ng/mL @ autopsy
alprazolam 140 ng/mL @ autopsy
49 ug/mL @ autopsy

(Continued)
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Case

Age

Substances

Chronicity

Routes

Reason

RCF

Blood Concentration @ Time

Sedative/hypnotics/antipsychotics, continued

1078

1079 a

1080

1081 p

1082

1083 pa

1084 p

1085 ph

1086 pa

1087 p

1088 p
1089 p
1090 h

1091 p

1092 a

1093 p

1094

1095 ha
1096 ip
1097 ph
1098 h

1099 pa

40+y M

41y M

45y M

47y F

49y M

50y F

52y M

53y M

55y M

56y F

56y F
61y F
64y F

48y M

49y M

50y F

65y M

16yM
24y M
22yF
25yF

27y M

zolpidem
ibuprofen
loratadine
tiagabine
quetiapine
ethanol, beverage
sertraline
quetiapine

venlafaxine
ethanol, beverage
quetiapine

cold and cough preparations
quetiapine
ethanol, beverage
quetiapine
eszopiclone
methadone
quetiapine
oxycodone/acetaminophen
diazepam
venlafaxine
ibuprofen
hydrochlorothiazide
quetiapine
risperidone
citalopram
benzodiazepine
diclofenac
quetiapine
mirtazapine
quetiapine
propoxyphene
ethanol, beverage
quetiapine
metoprolol
metaxalone
alprazolam
venlafaxine
ezetimibe/simvastatin
chlorpheniramine
fexofenadine
estrogen
butalbital/acetaminophen/caffein
quetiapine
quetiapine
quetiapine
venlafaxine
diphenhydramine
famotidine
risperidone
risperidone
atenolol

alpha blocker
amantadine
L-dopa & related
risperidone
quetiapine
ethanol, beverage
risperidone
metaxalone
heparin
oxycodone
escitalopram
bupropion
clonidine
corticosteroid
methadone
albuterol
haloperidol
acyclovir
vancomycin
lamotrigine

sleep aid (otc)
zolpidem
zyprexa

zyprexa
lamotrigine
duloxetine
zyprexa

A/C

A/C

A/C

A/C

A/C

ca»

Z
a

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Unknown

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion
Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion
Ingestion
Ingestion
Ingestion

Ingestion

Sus. suicide

Sus. suicide

17

Sus. suicide
Sus. suicide

Sus. suicide

Unknown

General

General

Sus. suicide

Sus. suicide

Sus. suicide
Sus. suicide
Drug

Drug

Sus. suicide

Sus. suicide

Drug

Sus. suicide
Sus. suicide
Unknown

Sus. suicide

Unknown

[CFS

— NN

300 ng/mL @ autopsy
61 pg/mL @ autopsy

7.3 mg/L @ autopsy
quetiapine 16 mg/kg in liver @ autopsy

185 mg/dL in ns

1.4 mg/L @ autopsy

oxycodone 0.16 mg/L @ autopsy
0.11 mg/L @ autopsy

1.2 mg/L @ autopsy

2400 ng/mL in ns @ autopsy
0.302 mg/L in ns @ autopsy
0.211 g/100ml in ns @ autopsy

161 mg/dL

(Continued)
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Table 21B. Listing of fatal pharmaceutical exposures

Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Sedative/hypnotics/antipsychotics, continued

diazepam 0.7 mg/L @ autopsy

sertraline

See also cases 22, 24, 55, 147, 211, 227, 241, 252, 269, 270, 273, 274, 276, 283, 285, 286, 287, 289, 290, 294, 296, 298, 300, 303, 305, 307, 308, 311, 312, 315, 320, 322, 323, 341, 342, 346, 355,
362,378, 383,403, 413, 416, 417, 430, 437, 459, 461, 462, 463, 474, 479, 488, 492, 494, 497, 498, 503, 504, 507, 508, 510, 511, 512, 521, 524, 527, 532, 533, 559, 563, 575, 576, 578, 583, 584,
586, 593, 601, 610, 613, 615, 616, 619, 620, 621, 633, 639, 653, 667, 668, 669, 674, 679, 681, 684, 688, 702, 705, 706, 713, 718, 722,723, 728, 733, 738, 741, 742, 744, 747, 750, 753, 760, 761,
764,766, 767, 768, 769, 781, 784, 793, 797, 798, 799, 802, 807, 809, 810, 812, 818, 823, 829, 831, 834, 835, 844, 860, 861, 863, 867, 870, 874, 876, 878, 879, 881, 887, 888, 891, 896, 897, 898,
905, 906, 907, 908, 909, 910, 918, 924, 925, 928, 931, 932, 934, 937, 938, 943, 945, 946, 947, 955, 957, 958, 961, 968, 970, 973, 976, 977, 981, 983, 985, 986, 990, 991, 992, 994, 995, 998, 1012,
1023, 1024, 1031, 1033, 1035, 1036, 1046, 1052, 1053, 1055, 1059, 1060, 1066, 1071, 1072, 1074, 1077, 1082, 1083, 1084, 1087, 1093, 1094, 1099, 1105, 1109, 1113, 1117, 1127, 1149, 1156,
1160, 1164, 1166, 1168, 1178, 1182, 1187, 1188, 1190, 1192, 1200, 1209, 1219

Serums, toxoids, vaccines

1100 a 68y F vaccine, toxoid, serum A Parenteral Drug 4
Stimulants and street drugs
1101 p 20y M GHB, analog/precursor A Ingestion Abuse 1
1102 pa 56y F GHB, analog/precursor A Ingst-Asp Intent. Unk 1 1135mg/L @ 3.5h
GHB 4.71 mg/L @ autopsy
GHB in vit 6.91 mg/L @ autopsy
ethanol, beverage 237mg/dL @ 3 h
1103 p 56y F GHB, analog/precursor A Ingestion Abuse 2
alcohol ethanol 237 mg/dL in ns
1104 p 13yM amphetamine U Unknown Abuse 1
methadone
1105 p 1I5yM amphetamine U Ingestion Abuse 2
oxycodone
benzodiazepine
zolpidem
1106 p 17y M amphetamine A/C Ingst+Inhal Abuse 2
methadone

cocaine
ethanol, beverage

1107 pha 21yM amphetamine A Unknown Abuse 1
1108 pa 25y F amphetamine A Ingestion Unknown 1 1732 ng/mL @ autopsy
1109 a 34y M amphetamine A Ingestion Sus. suicide 1 methylphenidate 1.1 mg/L @ autopsy
bupropion 4.1 mg/L @ autopsy
propoxyphene/acetaminophen propoxyphene 0.6 mg/L @ autopsy
acetaminophen 56 pg/mL in ns
benzodiazepine
ethanol ethanol 0.02% (w/v) @ autopsy
1110 38y M amphetamine A Unknown Abuse 3
1111 ha 38y M amphetamine A Unknown Abuse 2
1112pha  40yM amphetamine A Ingestion Sus. suicide 2
cocaine
1113 ia 46y F amphetamine A Ingestion Sus. suicide 3 201 ng/mL @ autopsy
methamphetamine 1356 ng/mL @ autopsy
quetiapine
clonazepam
1114 47y M amphetamine A Ingestion Abuse 1
1115 S56yM amphetamine A Unknown Intent. Unk
opioids/opioid antagonist
1116 25y M caffeine A Ingestion Sus. suicide 2
diphenhydramine
ibuprofen
1117 a 53y M caffeine A Ingestion Sus. suicide 1 157 mg/L @ autopsy
ephedrine
trazodone
clonazepam
fluvoxamine
11181 56y M caffeine A Ingestion Drug 2
1119 pa l6yM cocaine A Ingestion Abuse 3
methylphenidate
fluoxetine
tetracycline
1120 17y M cocaine A Unknown Intent. Unk 1
1121 pa 17y F cocaine A Unknown Intent. Unk 1 1.10 mg/L
1122 p 18y F cocaine A Ingst+Unk Abuse 1
unknown drug
1123 9yM cocaine A Ingestion Intent. Misuse 1
ethanol, beverage
1124 p 19y M cocaine A Ingestion Intent. Misuse 2
1125p 9y M cocaine A/C Inhalation Abuse 3
marijuana
1126 20y M cocaine A Ingestion Abuse 2
1127 p 20y F cocaine A Unknown Intent. Unk 1
methadone
benzodiazepine
marijuana
1128 21yM cocaine A Ingestion Abuse 2
1129 pa 21yM cocaine A/C Ingst+Inhal Intent. Misuse 1 8200 ng/mL @ autopsy
marijuana
1130 21yF cocaine A Ingestion Abuse 2

(Continued)
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Stimulants and street drugs, continued
amphetamine methamphetamine 7.5 ng/mL in ns
acetaminophen
1131 pa 22y M cocaine U Ingestion Abuse 2 0.03 mg/L in ns @ autopsy
opioids/opioid antagonist
unknown drug
1132 a 23y M cocaine A Ingst+Unk Sus. suicide 1
hallucinogenic amphetamine
phenergan
1133 pa 23y M cocaine U Unknown Abuse 1 12 mg/L @ autopsy
methadone 3.1 mg/kg in liver @ autopsy
stimulants and street drugs
1134 a 24yF cocaine U Unknown Intent. Unk 2
marijuana
1135 24yF cocaine A Unknown Abuse 3
ma huang/ephedra
1136 p 25y M cocaine U Unknown Abuse 1
1137 ph 25y M cocaine U Unknown Abuse 1
opioids/opioid antagonist
1138 h 26y M cocaine A Ingestion Abuse 1
1139 pa 26y M cocaine U Ingestion Unknown 1
1140 pa 27yF cocaine A Ingestion Intent. Unk 2
1141 p 27yF cocaine A Ingst+Inhal Abuse 1
ethanol, beverage
1142 pa 28y M cocaine A Ingestion Malicious 1 8.8 mg/L @ autopsy
1143 pa 28y M cocaine U Ingestion Abuse 2 0.8 mg/L @ autopsy
oxycodone 0.37 mg/L @ autopsy
aspirin in combination
1144 pa 28y F cocaine A Inhalation Abuse 1 0.065 ng/mL @ autopsy
1145h 28y M cocaine A Ingst-+Inhal Intent. Misuse 1
marijuana
1146 ph 29y M cocaine A Ingst+Inhal Unknown 4
1147 p 29y F cocaine A Ingestion Intent. Unk 2
amphetamine
1148 ph 35yM cocaine A Unknown Abuse 2
1149 p 35y M cocaine A Ingst+Unk Abuse 1
amphetamine
marijuana
benzodiazepine
1150 a 37yF cocaine U Inhalation Abuse 2
1151 ha 37y M cocaine U Ingst-+Inhal Intent. Unk 1
escitalopram
1152 39yF cocaine U Unknown Intent. Unk 2
opioids/opioid antagonist
1153 40y M cocaine U Unknown Abuse 2
1154pha 40y M
cocaine A Unknown Abuse 2
1155 2yM cocaine A Ingestion Intent. Unk 1
1156 44y M cocaine U Ingst+Unk Abuse 1
alprazolam
ethanol, beverage
1157 44yM cocaine A Ingst+Inhal Abuse 2
acetaminophen 230 pg/mL in ns @ >12h
1158 p 47y M cocaine A Ingst+Inhal Sus. suicide 2
1159 50+y M cocaine U Ingestion Intent. Misuse 1
1160 h 52yF cocaine A Ingestion Unknown 2
amphetamine
opioids/opioid antagonist
benzodiazepine
antidepressants, tricyclic
1161 52yF cocaine A Ingestion Sus. suicide 2
opioids/opioid antagonist
marijuana
1162 p 53y M cocaine U Ingestion Unknown 2
ethanol, beverage 35 mg/dL in ns
1163 pha 53y M cocaine A Unknown Abuse 1 0.33 ng/dL @ autopsy
1164 pa 54y M cocaine A/C Ingestion Intent. Unk 1 3.2 mg/L @ autopsy
oxycodone 0.26 mg/L @ autopsy
alprazolam
1165 a 57y M cocaine A Ingestion Intent. Misuse 3 0.99 mg/L @ autopsy
1166 53y M ephedrine A Ingestion Sus. suicide 1
benzodiazepine
clonazepam
fluvoxamine
trazodone
1167 21yM hallucinogenic amphetamine A Ingestion Abuse 2
1168 p 25yF hallucinogenic amphetamine A Ingestion Abuse 2
benzodiazepine
1169 a 30yM hallucinogenic amphetamine A Ingestion Sus. suicide 1
1170 a 17y M heroin A Parenteral Abuse 2
1171 ipa 18y F heroin A Parenteral Intent. Unk 1
1172 ip 18y F heroin U Unknown Abuse 2

(Continued)
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Stimulants and street drugs, continued
1173 ip 20y M heroin A Unknown General 2
acetaminophen/opioids
1174 pa 23yF heroin U Ingst+Par Abuse 1
cocaine
carisoprodol
gabapentin
1175 pa 24yF heroin U Unknown Abuse 1 morphine 41 mg/L in bile @ autopsy
cocaine 0.1 mg/L @ autopsy
ethanol, beverage 140 mg/dL @ autopsy
buprenorphine/naloxone
1176ipha 24y F heroin A Parenteral Abuse 2 morphine 0.051 mg/L @ autopsy
1177 pa 25y M heroin A Parenteral Abuse 1
1178 ph 25y M heroin A/C Ingst+Inhal+Par  Abuse 1
benzodiazepine
marijuana
1179 pa 25yF heroin U Ingestion Intent. Unk 1
methamphetamine
cocaine
1180 p 25y M heroin A Parenteral Abuse 2
1181 p 30y F heroin A Inhalation Abuse 1
1182 p 32yF heroin U Ingestion Abuse 1
cocaine
benzodiazepine
1183 36yF heroin C Inhalation Sus. suicide 2
1184 p 40y M heroin A Unknown Abuse 2
1185p 2yM heroin A Unknown Abuse 1
1186 p 43yM heroin C Parenteral Abuse 1
1187 47y M heroin A/C Inhalation Abuse 1
benzodiazepine
cocaine
1188 pa 48yM heroin U Unknown Intent. Unk 1 morphine >100 mg/L @ autopsy
morphine 0.6 mg/L in bile @ autopsy
ibuprofen
risperidone
1189 p 53y M heroin A Parenteral Abuse 2
1190 pa 53yM heroin U Ingestion Abuse 2 morphine 0.03 mg/L @ autopsy
cocaine 2.6 mg/L @ autopsy
oxycodone 0.3 mg/L @ autopsy
alprazolam
1191 a 20y M methamphetamine A Ingst+Inhal Abuse 2 0.06 pg/mL
unknown chemical
morphine 0.04 pg/mL
1192 p 21yM methamphetamine A Ingestion Sus. suicide 2
benzodiazepine
1193 pa 33y M methamphetamine A Parenteral Sus. suicide 1 7.7 mg/L @ autopsy
1194 a 63yF methylphenidate A/C Ingestion Sus. suicide 1 0.04 mg/L
bupropion 0.057 mg/L
cyclobenzaprine 22 ng/mL
1195 48y F phencyclidine A/C Ingestion Sus. suicide 1
aspirin
acetaminophen
oxycodone

See also cases 13, 50, 52, 68, 96, 103, 131, 143, 267, 273, 276, 283, 286, 289, 322, 338, 340, 342, 363, 367,401,416, 461, 485, 489, 502, 567, 574, 608, 610, 620, 669, 709, 732, 740, 742, 749, 756,
802, 814, 815, 821, 832, 837, 848, 863, 870, 872, 873, 878, 880, 885, 886, 887, 892, 905, 922, 936, 947, 961, 963, 983, 1001, 1027, 1047, 1066, 1067, 1076, 1106, 1117, 1119, 1125, 1127, 1129,
1130, 1132, 1133, 1134, 1145, 1147, 1149, 1160, 1161, 1174, 1175, 1178, 1179, 1182, 1187, 1190, 1207, 1209, 1210
Topical preparations

1196 i
Unknown drug
1197

1198 pha
1199 p
1200 p

1201
1202
1203 a
1204 p
1205 pha
1206
1207

1208 p
1209 ip

37y M
15y F

20y M
>20y M
>20y M

2lyM
23y M
24yF
25yF
27y M
28y M
30yM

3lyM
33yF

camphor

unknown drug
acetaminophen
unknown drug
unknown drug
unknown drug
moexipril
dipyridamole/aspirin
atorvastatin
zolpidem
unknown drug
unknown drug
unknown drug
unknown drug
unknown drug
unknown drug
unknown drug
cocaine
unknown drug
unknown drug
citalopram
quetiapine
benzodiazepine
heroin

A

P> >

c» CrE>Cr P

Ingestion
Ingestion

Ingestion
Parenteral
Unknown

Parenteral
Inhalation
Parenteral
Unknown
Unknown
Ingestion
Inhal+Unk

Ingestion
Unknown

Unknown
Sus. suicide

Unknown
Abuse
Unknown

Unknown
Drug
Thera. error
Unknown
Unknown
Abuse
Intent. Unk

General
Unknown

SR = —
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Case Age Substances Chronicity Routes Reason RCF Blood Concentration @ Time
Unknown drug, continued
1210 p 38y M unknown drug A/C Ingestion Abuse 4
marijuana
1211 40y M unknown drug A Inhalation Drug 4
1212 pa 41y M unknown drug U Ingestion Unknown 2
methadone
1213 ph 41yF unknown drug A Ingestion Intent. Unk 2
1214 44yF unknown drug 6] Ingestion Sus. suicide 2
acetaminophen
1215 47y F unknown drug A Ingestion Sus. suicide 2
1216 pha 48y F unknown drug A Unknown General 4
1217 p 48y F unknown drug A Unknown Unknown 4
1218 p 51yM unknown drug A Unknown Unknown 1
1219 53yF unknown drug A/C Ingestion Sus. suicide 2
acetaminophen
aspirin
risperidone
1220 p 55yF unknown drug U Ingestion Unknown 2
1221 h 56yF unknown drug U Unknown Unknown 4
1222 58yF unknown drug A/C Ingestion Intent. Misuse 1
1223 6lyM unknown drug A Unknown Other 3
1224 64y M unknown drug A Ingestion General 4
1225 p 73yF unknown drug A/C Ingestion Sus. suicide 2
1226 h 78y F unknown drug U Ingestion Unint. Unk 2

oxycodone/acetaminophen

See also cases 15, 419, 475, 585, 678, 776, 790, 806, 831, 859, 890, 904, 913, 914, 924, 971, 1031, 1122, 1131

Veterinary drugs

1227 S51yF veterinary drug A

1228 p 17y M veterinary euthanasia injection A
Vitamins

1,229 a 33yM vitamins A

Ingestion Unint. Misuse 2
Parenteral Sus. suicide 1
Other Other 4

Case: Bolded case number=Abstract provided for this case in Appendix B i=case was reported to poison center indirectly (by coroner, medical examiner, or other) after the fatality occurred,
p=prehospital cardiac and/or respiratory arrest, h=hospital records reviewed, a=autopsy report reviewed, 20+y=age reported as 20s (20 or more years of age), 30-+y for 30 years of age, ... otc=over

the counter (non-prescription) medication.
Chronicity: C=chronic exposure, A=acute exposure, A/C=acute on chronic, U=unknown.
Route: Derm=Dermal, Oc=ocular, Ot=otic, Inhal=Inhalation, Ingst=Ingestion, Par=Parenteral,

Reason: Intent.=Intentional, Sus.=Suspected, Ther=Therapeutic, Unint.=Unintentional, Unk.=unknown.
RCF (Relative Contribution to Fatality): 1=Undoubtedly responsible, 2=Probably responsible, 3=Contributory, 4=Probably not responsible.
Blood Concentrations: Concentrations are from blood serum or plasma unless otherwise specified, dy=hospital day, vit=vitreous humor concentration, ns=tissue source was not specified, most

are probably blood or plasma.

Review team procedure

A total of 26 review teams (28 individuals) volunteered to
participate in the review. Half (13 teams) were Managing
Directors and 13 teams were Medical Directors. Names and
affiliations of the reviewers are listed in Appendix A. Train-
ing and communication included weekly teleconferences,
written guidance documents, spreadsheets (for assignment
and reporting), the NPDS-Fatality Module (NPDS-FM) and
individual telephone contacts. The initial 1514 fatalities were
randomly assigned such that each of the 26 review teams
served as Lead Reviewer on 58 or 59 cases and peer reviewed
another similar number of cases for the other (Lead) review-
ers. For each fatality assigned, the Lead Reviewer:

1. Recorded their independent assessment of the Relative
Contribution to Fatality;

2. Recorded their assessment of the author’s listing and
ranking of the SUBSTANCE(S):edited the case abstract
(removed all references to names, dates, locations, spe-
cific health care facilities or other information which
would allow identification of the case; use generic
product names; assure all lab data was associated with
correct units and times where available and that the
abstract and all conclusions were supported by the clin-
ical evidence).

3. Scored the 6 elements of the abstract using a project
scoring scale (hospital records’ contribution to this
fatality case assessment (0—2); postmortem / contribution
of the medical examiner’s report’s to this fatality case
assessment (0-2); the contribution of blood levels to fatal-
ity case assessment; quality / completeness, e.g., a mea-
sure of the overall quality and completeness of the case
information (0-3); novelty value, e.g., a measure of how
unusual/interesting the case was and outcome of this
case (0-3); educational value, e.g., a measure of the
teaching value (diagnosis, treatment, and response) to our
colleagues (0-3).

4. Evaluated the degree of agreement between the abstract
and the NPDS database entries for that case;

5. Led the resolution of any questions with the Case Review
team and Manager as required.

For each fatality assigned, the Peer Reviewer:

1. Recorded the agreement between the abstract and the
NPDS database as described above for the Lead reviewer ;

2. Reviewed the decisions of the Lead Reviewer (steps 1-4)
and recorded their agreement with the Lead Reviewer.

Final decisions as to the fatality category and involved
substances involved and sequence were derived from the
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Clinical Case Evidence. In most cases, the three members of
the Case Review Team were able to reach consensus. Deci-
sions, which could not be resolved within the Case Review
Team, were queried to the responsible Manager for review
and discussion.

Cases judged Unknown (Category 6) required an abstract
and included a clear statement of the basis for judging them
as Unknown:

“The available data do not permit determination of cause
of death in this case. No conclusion regarding causality is
implied or inferred by the publication of this abstract.”

All but 1 (25 of 26) teams completed their assigned
reviews — the unfinished assigned cases were reviewed by the
other 25 teams or the Managers.

Selection of abstracts for publication

The 88 abstracts included in Appendix B were selected for
publication in a 3-stage process consisting of qualifying,
ranking and reading. Qualifying was based on the Relative
Contribution to Fatality (RCF). Project reviewers recom-
mended qualifying only RCF =1, 2 or 3 (Undoubtedly, Prob-
ably or Contributory) as eligible for publication. Qualifying
cases thus numbered 1151. Ranking was based on the number
of substances (33%) and weighted abstract scores (67%). The
weightings were the averages chosen by the review teams
(step 4 described above). Each was multiplied by the respec-
tive factors to obtain a weighted publication score: Hospital
records * 4.43 + Postmortem * 7.6 + Blood levels * 6.9 +
Quality /Completeness * 6.4 + Novelty * 5.4 + Educational
value * 6.0.

The top ranked 150 abstracts were each read by 5 of the
individual reviewers (Alsop, Beuhler, Bottei, Geller and
Scharman) and the 2 managers (Cantilena and Spyker). Each
reader judged each abstract as “publish” or “omit” and all
abstracts receiving 4 or more publish votes were selected,
further edited and cross-reviewed by the 2 managers.

Fatality listing and abstracts

Of 1,514 fatalities reported to U.S. Poison Centers in 2006,
for 212 cases the clinical information did not permit an
assessment of causality, 31 were judged to be definitely unre-
lated to the exposures, 26 were not coded and 16 were mis-
coded. Tables 21A (Nonpharmaceuticals) and 21B
(Pharmaceuticals) provide a case listing of these 1,229 fatal
human exposures. Deaths are sorted in this listing according
to the category, substance (deemed most likely responsible
for the death), and patient age. Please note: the Substance
listed in column 3 of Table 21 was chosen to be the most spe-
cific based the exact substances entered for that case and may
not agree exactly with the categories used in the summary
tables (including Table 22). Additional agents implicated are
listed below the primary agent. The fatality cases involved a
single substance in 556 cases (45.2%), 2 substances in 272

A.C. Bronstein et al.

cases (22.1%), 3 in 170 cases (13.8%), and 4 or more in the
balance of the cases. The cross-references at the end of each
major category section list all cases that identify this sub-
stance in other than the primary substance.

The Case number is bold to indicate that the abstract for
that case (N=88) is included in Appendix B.

The letters following the Case number include: i=reported
to poison center indirectly (by coroner, medical examiner, or
other) after the fatality occurred in 69 cases (5.6%), p=pre-
hospital cardiac and/or respiratory arrest in 482 (39.2%),
h=hospital records reviewed in 178 cases (14.5%), a=autopsy
report reviewed in 341 cases (27.7%).

RCF (Relative Contribution to Fatality): 1=Undoubtedly
responsible in 552 cases (44.9%), 2=Probably responsible in
479 cases (39.0%), 3=Contributory in 120 cases (9.8%),
4=Probably not responsible in 78 cases (6.3%).

Chronicity: A=acute exposure in 652 (53.1%), A/C= acute
on chronic in 233 (19.0%), C=chronic exposure in 120
(9.8%) and U=unknown in 224 (18.2%).

Route of exposure was: Ingestion alone in 930 cases
(75.7%), Inhalation/nasal in 80 cases (6.5%), Parenteral in 39
cases (3.2%) and multiple routes or unknown in the balance.

Reason was: Suspected suicide in 611 cases (49.7%),
Intentional-unknown in 93 cases (7.6%), Intentional-Misuse
in 42 cases (3.4%), Environmental in 32 cases (2.6%), Thera-
peutic error in 32 cases (2.6%), Occupational in 24 cases
(2.0%), and Malicious in 11 cases (0.89%).

Tissue Concentrations for 1 or more related analytes were
reported in 627 cases (50.6%).

Pediatric fatalities — age less than 6 years

There were 29 fatalities reported in children younger than 6
years, similar to numbers reported over the last decade
(Table 19). These pediatric cases represented 2.4% of total
reported fatalities, similar to percentages reported over most
of the last 8 years. The percentage of pediatric fatalities
related to total pediatric exposures was 29/
1,223,184=0.0024%. By comparison, 1,129/851,932
=0.13% of all adult exposures involved a fatality. Of the
reported deaths in children younger than 6 years of age, 21
were reported as unintentional (Table 8). Four deaths in
children younger than 6 years of age were coded as result-
ing from malicious intent. Of the 21 pharmaceutical-associ-
ated fatalities, 6 involved opioids, 3 involved heparin and 3
antihistamines. The 8 nonpharmaceuticals included 2 car-
bon monoxide, 2 hydrocarbons and 1 each lead, mineral
spirits, disc battery and other foreign body.

Pediatric fatalities — ages 6—12 years

In the age range 6 to 12 years, there were 6 reported fatalities
(Table 8) involving 6 different substances including acebu-
tolol, antihistamine, carbon monoxide, fentanyl, mushrooms-
cyclopeptides and pine oil.
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