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ABSTRACT

Introduction: This is the 34th Annual Report of the American Association of Poison Control Centers’ (AAPCC) National Poison
Data System (NPDS). As of 1 January 2016, 55 of the nation’s poison centers (PCs) uploaded case data automatically to NPDS.
The upload interval was 9.50 [7.33, 14.6] (median [25%, 75%]) min, facilitating a near real-time national exposure and informa-
tion database and surveillance system.

Methods: 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. Cases with medical outcomes of death were evaluated by
a team of medical and clinical toxicologist reviewers using an ordinal scale of 1-6 to assess the Relative Contribution to Fatality
(RCF) of the exposure.

Results: In 2016, 2,710,042 closed encounters were logged by NPDS: 2,159,032 human exposures, 54,019 animal exposures,
490,215 information cases, 6687 human confirmed non-exposures, and 89 animal confirmed non-exposures. US PCs also made
2,718,022 follow-up calls in 2016. Total encounters showed a 2.94% decline from 2015, while health care facility (HCF) human
exposure cases increased by 3.63% from 2015. All information calls decreased by 12.5% but HCF information calls increased
0.454%, and while medication identification requests (Drug ID) decreased 29.6%, human exposure cases were essentially flat,
decreasing by 0.431%. Human exposures with less serious outcomes have decreased 2.59% per year since 2008 while those
with more serious outcomes (moderate, major or death) have increased by 4.39% per year since 2000.

The top five substance classes most frequently involved in all human exposures were analgesics (11.2%), household cleaning
substances (7.54%), cosmetics/personal care products (7.20%), sedatives/hypnotics/antipsychotics (5.84%), and antidepressants
(4.74%). As a class, sedative/hypnotics/antipsychotics exposures increased most rapidly, by 10.7% per year (2088 cases/year),
over the last 15 years for cases showing more serious outcomes. The top five most common exposures in children age 5 years
or less were cosmetics/personal care products (13.3%), household cleaning substances (11.1%), analgesics (9.21%), foreign
bodies/toys/miscellaneous (6.48%), and topical preparations (5.07%). Drug identification requests comprised 28.1% of all infor-
mation calls. NPDS documented 1977 human exposures resulting in death; 1492 (75.5%) of these were judged as related (RCF
of 1 — undoubtedly responsible, 2 — probably responsible, or 3 - contributory).

Conclusions: These data support the continued value of PC expertise and need for specialized medical toxicology information
to manage more serious exposures, despite a decrease in cases involving less serious exposures. Unintentional and intentional
exposures continue to be a significant cause of morbidity and mortality in the US. The near real-time, always current status of
NPDS represents a national public health resource for collecting and monitoring US exposure cases and information calls. The
continuing mission of NPDS is to provide a nationwide infrastructure for surveillance for all types of exposures (e.g. foreign
body, infectious, venomous, chemical agent, or commercial product), and the identification and tracking of significant public
health events. NPDS is a model system for the real-time surveillance of national and global public health.

NOTE: Comparison of exposure or outcome data from
previous AAPCC Annual Reports is problematic. In particu-
lar, the identification of fatalities (attribution of a death to
the exposure) differed from pre-2006 Annual Reports (see

Fatality

described as all cases resulting in death and those deter-
mined to be exposure-related fatalities. Likewise, Table 22
(Exposure Cases by Generic Category) since year 2006
restricts the breakdown of included deaths to single-sub-
stance cases to improve precision and avoid

Case Review - Methods). Death cases were misinterpretation.




1076 @ D. D. GUMMIN ET AL.

Introduction

This is the 34th Annual Report of the American Association
of Poison Control Centers’ (AAPCC; http://www.aapcc.org)
National Poison Data System (NPDS) [1]. On 1 January 2016,
55 regional poison centers (PCs) serving the entire popula-
tion of the 50 United States, American Samoa, District of
Columbia, Federated States of Micronesia, Guam, Puerto
Rico, and the US Virgin Islands submitted information and
exposure case data collected during the course of providing
telephonic patient tailored exposure management and poi-
son information.

NPDS is the data warehouse for the nation’s PCs. Poison
centers place emphasis on exposure management, accurate
data collection and coding, and responding to the continu-
ing need for poison related public and professional educa-
tion. The PC’s healthcare professionals are available free of
charge to users, 24-h a day, every day of the year. Poison
centers respond to questions from the public, health care
professionals, and public health agencies. The continuous
staff dedication at the PCs is evident as the number of
exposure and information call encounters averages 3.0 mil-
lion annually. Poison center encounters either involve an
exposed human or animal (EXPOSURE CALL) or a request
for information with no person or animal exposed to any
foreign body, viral, bacterial, venom, chemical agent, or
commercial product (INFORMATION CALL). A unique feature
of PC case management is the use of follow-up calls to moni-
tor case progress and medical outcome.

The NPDS products database

The NPDS products database contains over 430,000 products
ranging from viral and bacterial agents to commercial chemical
and drug products. The products database is maintained and
continuously updated by data analysts at the Micromedex
Poisindex® System (Micromedex Healthcare Series [Internet
database], Greenwood Village, CO: Truven Health Analytics). A
robust generic coding system categorizes the product data
into 1092 generic codes. These generic codes collapse into
Pharmaceutical (530) and Non-Pharmaceutical (562) groups.
These two groups are divided into Major (68) and Minor (181)
categories. The generic coding schema undergoes continuous
improvement through the work of the AAPCC - Micromedex
Joint Coding Group. The group consists of AAPCC members
and editorial and lexicon staff working to meet best termin-
ology practices. The generic code system provides enhanced
report granularity as reflected in Table 22. The following 23
new generic codes were introduced in 2016.

Methods

Characterization of participating poison centers and
population served

All 55 US PCs submitted data to AAPCC through 31 December
2016. Fifty-three centers (96.4%) were accredited by AAPCC as
of 1 July 2016. The entire population of the 50 United States,
American Samoa, the District of Columbia, Federated States of

Generic Codes Added in 2016%

1 Angiotensin Converting Enzyme Inhibitor in Combination with Diuretic

2 Angiotensin Converting Enzyme Inhibitor in Combination with Other
Drugs (Excluding Calcium Antagonists)

Angiotensin Receptor Blocker in Combination with Diuretic

Angiotensin Receptor Blocker in Combination with Other Drugs
(Excluding Calcium Antagonists)

5 Antihyperlipidemic Combinations (Excluding Calcium Antagonists)

6  Antihypertensive in Combination with Diuretic

7  Antihypertensive in Combination with Other Drugs (Excluding Diuretics)

8

9

S w

Beta Blocker in Combination with Diuretic
Beta Blocker in Combination with Other Drugs (Excluding Calcium
Antagonists)
10 Calcium Antagonist in Combination with Angiotensin Converting
Enzyme Inhibitor
1" Calcium Antagonist in Combination with Angiotensin Receptor Blocker
12 Calcium Antagonist in Combination with Antihyperlipidemic
13 Calcium Antagonist in Combination with Diuretic
14 Calcium Antagonist in Combination with Other Drugs
15 Hypoglycemic: Biguanide Combinations (Excluding Sulfonylurea)
16 Hypoglycemic: Other or Unknown Oral Hypoglycemic Combination
17 Hypoglycemic: Sulfonylurea Combinations
18 Marijuana: Concentrated Extract (Including Oils and Tinctures)
19 Marijuana: Edible Preparation
20 Marijuana: Oral Capsule or Pill Preparation
21 Marijuana: Other or Unknown Preparation
22 Marijuana: Topical Preparation
23 Marijuana: Undried Plant

“Because the new codes were added during 2016, the numbers for these gen-

eric codes in Table 22 do not reflect the entire year. For completeness, cer-
tain categories require customized data retrieval until they have been in
place for more than one calendar year.

Micronesia, Guam, Puerto Rico, and the US Virgin Islands was
served by the US PC network in 2016 [2].

The average number of human exposure cases managed
per day by all US PCs was 5899. Similar to other years, higher
volumes were observed in the warmer months, with a mean
of 6224 cases per day in June compared with 5427 per day
in December. On an average, US PCs received a call about an
actual human exposure every 14.6 seconds.

Call management - specialized poison exposure
emergency providers

Poison center Managing Directors are primarily responsible
for patient care/information service operations, clinical educa-
tion, and staff instruction. Most are pharmacists or nurses
with American Board of Applied Toxicology (ABAT) board cer-
tification in clinical toxicology. Medical direction is provided
by Medical Directors who are board-certified physician med-
ical toxicologists. At some PCs, the Managing and Medical
Director roles are held by the same individual.

Calls received at US PCs are managed by healthcare pro-
fessionals who have received specialized training in toxicol-
ogy to allow for assessment, triage, management and
monitoring of toxic exposure emergencies. These providers
include medical and clinical toxicologists, registered nurses,
pharmacists (PharmD or BS), physicians, and physician assis-
tants. Most commonly, registered nurses and pharmacists
make up the contingent of “Specialists in Poison Information”
(SPIs) or “Certified Specialists in Poison Information” (CSPIs) in
the US. These (C)SPIs triage lay public calls to the most
appropriate level of care and provide health care professio-
nals with the most up-to-date management
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recommendations to care for their poisoned/overdosed
patients. In order for a SPI to become nationally certified as
a CSPI, (s)he must log a minimum of 2000h in a PC and
handle 2000 human exposure cases prior to being consid-
ered eligible to take the national certification examination.
Of note, while the only individuals eligible to sit for the
CSPI examination are nurses, pharmacists, physicians and
physicians assistants, there is a lack of an appropriate, core
toxicology training within most graduate medical education
curricula to allow them to be prepared for PC patient man-
agement operations. These individuals must receive signifi-
cant additional training beyond their degree programs to
become (C)SPIs. Such training is only offered within the PCs.
“Poison Information Providers” (PIPs) are allied healthcare
professionals who are allowed to manage information-type
and low acuity (non-hospital) cases while working under
the supervision of a CSPI. Poison centers undergo a rigorous
accreditation process administered by the AAPCC and must
submit an annual accreditation report and an extensive
reaccreditation application every ten years.

NPDS - near real-time data capture

Extensively enhanced over its predecessor, the Toxic
Exposure Surveillance System (TESS) which began collecting
data in 1983, and near real-time data since 2003, NPDS was
launched on 12 April 2006. NPDS is the data repository for
all US PCs and includes all case information collected by its
predecessor. In 2016, all 55US PCs uploaded case data auto-
matically to NPDS in near real-time, making NPDS one of
the few operational systems of its kind. Poison center staff
record cases contemporaneously in 1 of 4 electronic med-
ical record systems. Each PC uploads case data automatic-
ally. The time to upload data for all PCs is 9.50 [7.33, 14.6]
(median [25%, 75%]) minutes creating a real-time national
exposure database and surveillance system.

The web-based NPDS software facilitates the detection,
analysis, and reporting of surveillance anomalies. System
software offers a myriad of surveillance uses allowing
AAPCC, its member centers and public health agencies to
utilize NPDS exposure data. Users are able to access local
and regional data for their own areas and view national
aggregate data. Custom surveillance definitions are avail-
able, along with ad hoc reporting tools. Information in the
NPDS database is dynamic. Each year the database is locked
prior to extraction of annual report data to prevent inad-
vertent changes and ensure consistent, reproducible
reports. Additional information including autopsy data on
fatalities may now be added after the lock date as an
addenda to the fatality narrative. The 2016 database was
locked on 1 August 2017 at 16:22 EDT.

Annual report case inclusion criteria

Note: In this and last years’ reports, human and animal
“exposure calls” have been renamed to human and animal
“exposure cases”, since a single call may result in multiple
cases and the NPDS database contains information about
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Table 1A. AAPCC Population served and reported exposures (1983-2016).

No. of Population Exposures
participating served Human per thousand

Year centers (in millions) exposures population
1983 16 43.1 251,012 58
1984 47 99.8 730,224 73
1985 56 113.6 900,513 7.9
1986 57 1321 1,098,894 83
1987 63 137.5 1,166,940 85
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 2159 1,926,438 8.9
1995 67 218.5 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 83
2005 61 296.4 2,424,180 8.2
2006 61 299.4 2,403,539 8.0
2007 61 305.6 2,482,041 8.1
2008 61 3085 P 2,491,049 8.1
2009 60 3109 ° 2,479,355 8.0
2010 60° 313.3° 2,384,825 7.6
2011 57¢ 315.7° 2,334,004 74
2012 57 318.0° 2,275,141 7.2
2013 57¢ 320.2¢ 2,188,013 6.8
2014 56¢ 3229 2,165,142 6.7
2015 559 325.4" 2,168,371 6.7
2016 55 327.0' 2,159,032 6.6
Total 66,609,913

@As of 1 July 2010, there were 60 participating centers.

PAAPCC total as of 1 July Mid Year US Census (2012 data for 50 United States,
District of Columbia and Puerto Rico; 2011 data for Guam; 2010 data for
American Samoa, Federated States of Micronesia, and the US Virgin Islands).

“As of 1 July 2011, there were 57 participating centers.

90ne participating center closed in September 2013. Their data are included
in the 2013 totals but not in the 2014 data.

€AAPCC total as of 1 July Mid Year US Census (2013 data for 50 United States,
District of Columbia and Puerto Rico, Guam, American Samoa, Federated
States of Micronesia, and the US Virgin Islands).

fAAPCC total as of 1 July Mid Year US Census (2014 data for 50 United States,
District of Columbia and Puerto Rico, Guam, American Samoa, Federated
States of Micronesia, and the US Virgin Islands) [2,3].

90ne participating center closed in July 2014. Their data are included in the
2014 totals but not in the 2015 data.

PAAPCC total as of 1 July Mid Year US Census (2015 data for 50 United States,
District of Columbia and Puerto Rico, Guam, American Samoa, Federated
States of Micronesia, and the US Virgin Islands) [2,3].

'AAPCC total as of 1 July Mid Year US Census (2016 data for 50 United States,
District of Columbia and Puerto Rico, Guam, American Samoa, Federated
States of Micronesia, and the US Virgin Islands) [2,3].

Table 1B. Non-human exposures by animal type.

Animal N %

Dog 48,539 89.86
Cat 4712 8.72
Bird 162 0.30
Rodent/lagomorph 121 0.22
Horse 98 0.18
Sheep/goat 59 0.11
Cow 36 0.07
Aquatic 22 0.04
Other 270 0.50
Total 54,019 100.00
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Table 1C. Distribution of information calls.

Information call type N % of Info. calls
Drug identification
Public inquiry: drug sometimes involved in abuse 52,921 10.80
Public inquiry: drug not known to be abused 28,853 5.89
Public inquiry: unknown abuse potential 1199 0.24
Public inquiry: unable to identify 12,633 2.58
HCP inquiry: drug sometimes involved in abuse 1028 0.21
HCP inquiry: drug not known to be abused 1682 0.34
HCP inquiry: unknown abuse potential 80 0.02
HCP inquiry: unable to identify 672 0.14
Law Enf. Inquiry: drug sometimes involved in abuse 23,066 4.71
Law Enf. Inquiry: drug not known to be abused 11,820 2.41
Law Enf. Inquiry: unknown abuse potential 419 0.09
Law Enf. Inquiry: unable to identify 2891 0.59
Other drug ID 616 0.13
Subtotal 137,880 28.13
Drug information
Adverse effects (no known exposure) 7759 1.58
Brand / generic name clarifications 793 0.16
Calculations 104 0.02
Compatibility of parenteral medications 140 0.03
Compounding 219 0.04
Contraindications 1370 0.28
Dietary supplement, herbal, and homeopathic 407 0.08
Dosage 10,004 2.04
Dosage form / formulation 1188 0.24
Drug use during breast-feeding 1717 0.35
Drug-drug interactions 20,351 415
Drug-food interactions 1403 0.29
Foreign drug 123 0.03
Generic substitution 183 0.04
Indications / therapeutic use 5774 1.18
Medication administration 4380 0.89
Medication availability 376 0.08
Medication disposal 2194 0.45
Pharmacokinetics 1383 0.28
Pharmacology 805 0.16
Regulatory 1713 0.35
Stability / storage 1753 0.36
Therapeutic drug monitoring 312 0.06
Other drug info 16,396 3.34
Subtotal 80,847 16.49
Environmental information
Air quality 1,520 0.31
Carbon monoxide — no known patient(s) 577 0.12
Carbon monoxide alarm use 582 0.12
Chem/bioterrorism/weapons (suspected or confirmed) 6 0.00
Clarification of media reports of environmental contamination 25 0.01
Clarification of substances involved in a HAZMAT incident — no known victim(s) 93 0.02
General questions about contamination of air and/or soil 358 0.07
HAZMAT planning 106 0.02
Lead — no known patient(s) 554 0.11
Mercury thermometer cleanup 1064 0.22
Mercury (excluding thermometers) cleanup 2115 0.43
Notification of a HAZMAT incident — no known patient(s) 696 0.14
Pesticide application by a professional pest control operator 604 0.12
Pesticides (other) 2347 0.48
Potential toxicity of chemicals in the environment 1082 0.22
Radiation 49 0.01
Safe disposal of chemicals 1017 0.21
Water purity / contamination 765 0.16
Other environmental 3106 0.63
Subtotal 16,666 3.40
Medical information
Dental questions 106 0.02
Diagnostic or treatment recommendations for diseases or conditions — non-toxicology 6912 141
Disease prevention 1564 0.32
Explanation of disease states 4945 1.01
General first-aid 850 0.17
Interpretation of non-toxicology laboratory reports 123 0.03
Medical terminology questions 48 0.01
Rabies - no known patient(s) 223 0.05
Sunburn management 48 0.01
Other medical 46,377 9.46
Subtotal 61,196 1248

(continued)



Table 1C. Continued
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Information call type N % of Info. calls
Occupational information
Occupational treatment / first-aid guidelines — no known patient(s) 24 0.00
Information on chemicals in the workplace 91 0.02
MSDS interpretation 25 0.01
Occupational MSDS requests 431 0.09
Routine toxicity monitoring 21 0.00
Safe handling of workplace chemicals 52 0.01
Other occupational 186 0.04
Subtotal 830 0.17
Poison information
Analytical toxicology 703 0.14
Carcinogenicity 50 0.01
Food poisoning — no known patient(s) 1890 0.39
Food preparation / handling practices 5364 1.09
General toxicity 21,335 435
Mutagenicity 44 0.01
Plant toxicity 1644 0.34
Recalls of non-drug products (including food) 256 0.05
Safe use of household products 3567 0.73
Toxicology information for legal use / litigation 149 0.03
Other poison 15,092 3.08
Subtotal 50,094 10.22
Prevention/safety/education
Confirmation of poison center number 12,531 2.56
General (non-poison) injury prevention requests 522 0.11
Media requests 181 0.04
Poison prevention material requests 6241 1.27
Poison prevention week date inquiries 27 0.01
Professional education presentation requests 171 0.03
Public education presentation requests 251 0.05
Other prevention 801 0.16
Subtotal 20,725 423
Teratogenicity information
Teratogenicity 2054 0.42
Subtotal 2054 0.42
Other information
Other 47,911 9.77
Subtotal 47,911 9.77
Substance abuse
Drug screen information 2460 0.50
Effects of illicit substances — no known patient(s) 125 0.03
New trend information 144 0.03
Withdrawal from illicit substances — no known patient(s) 92 0.02
Other substance abuse 454 0.09
Subtotal 3275 0.67
Administrative
Expert witness requests 36 0.01
Faculty activities 36 0.01
Funding 16 0.00
Personnel issues 141 0.03
Poison center record request 141 0.03
Product replacement/malfunction (issues intended for the manufacturer) 2602 0.53
Scheduling of poison center rotations 86 0.02
Other administration 17,222 3.51
Subtotal 20,280 4.14
Caller referred
Immediate referral — animal poison center or veterinarian 17,070 3.05
Immediate referral — animal poison center or veterinarian 18,750 3.82
Immediate referral — drug identification 1791 0.37
Immediate referral — drug information 126 0.03
Immediate referral — health department 9511 1.94
Immediate referral — medical advice line 570 0.12
Immediate referral — pediatric triage service 106 0.02
Immediate referral — pesticide hotline 319 0.07
Immediate referral — pharmacy 517 0.1
Immediate referral — poison center 3171 0.65
Immediate referral - private physician 2003 0.41
Immediate referral — psychiatric crisis line 106 0.02
Immediate referral - teratology information program 142 0.03
Other call referral 11,345 231
Total 490,215 100.00
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Figure 1. Human exposure cases, information calls and animal exposure cases by day since 1 January 2000.
Smoothing spline fits using lambda = 1200 for human exposures had associated RSqr = 0.426, information calls RSqr =0.891, and animal exposures RSqr = 0.858.
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Figure 2. All drug identification and law enforcement drug identification calls by day since 1 January 2000.
Smoothing spline fits used lambda = 100, all drug identification calls had associated RSqr =0.960, and law enforcement drug ID calls RSqr = 0.849.

individual exposure cases. The information in this report
reflects only those cases that are not duplicates and classified
by the PC as CLOSED. A case is closed when the PC has
determined that no further follow-up/recommendations are
required or no further information is available. Exposure
cases are followed to obtain the most precise medical out-
come possible. Depending on the case specifics, most cases
are “closed” within a few hours of the initial call. Some cases
regarding complex hospitalized patients or resulting in death
may remain open for weeks or months while data continues
to be collected. Follow-up calls provide a proven mechanism
for monitoring the appropriateness of management recom-
mendations, enabling continual updates of case information,
augmenting patient guidelines, and providing poison preven-
tion education, as well as obtaining final/known medical out-
come status to make the data collected as accurate and
complete as possible.

Statistical methods

All tables except Tables 3(B) and 17(B) were generated dir-
ectly by the NPDS web-based application and can thus be
reproduced by each PC. The analyses for Figures 1-4 and
Table 17(B) were done using SAS JMP® version 12.0.1 (SAS
Institute, Cary, NC) and summary counts were generated by
the NPDS web-based application.

NPDS surveillance

As previously noted, all of the active US PCs upload case
data automatically to NPDS. This unique near real-time
upload is the foundation of the NPDS surveillance system,
making both spatial and temporal case volume and case
based surveillance possible. NPDS software allows creation of
volume and case based definitions. Definitions can be
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Figure 3. Health care facility (HCF) exposure cases and HCF information calls by day since 1 January 2000. Both linear and second order (quadratic) terms were stat-
istically significant for regression of HCF human exposure with associated RSqr = 0.742. Smoothing spline fit with lambda = 1200 for HCF information calls had asso-

ciated RSqr =0.353.

applied to national, regional, state, or ZIP code coverage
areas. Geocentric definitions can also be created, which use
cases reported from a geographic location regardless of
which PC managed the case. This functionality is available
not only to the AAPCC surveillance team, but to every PC.
Poison centers also have the ability to share NPDS real-time
surveillance technology with external organizations such as
their state and local health departments or other regulatory
agencies. Another NPDS feature is the ability to generate sys-
tem alerts on adverse drug events and other drug or com-
mercial products of public health interest like contaminated
food or product recalls. Thus, NPDS can provide real-time
adverse event monitoring, surveillance, resilience, response
and situational awareness.

Surveillance definitions can be created to monitor a variety
of parameters, i.e. volume; case based; on any desired sub-
stance or commercial product in the Micromedex Poisindex
products database; and/or set of clinical effects or other
parameters. The products database contains over 430,000
entries ranging from viral and bacterial agents to commercial
chemical and drug products. Surveillance definitions may be
constructed using volume or case-based definitions with a
variety of mathematical options and historical baseline peri-
ods from 1 to 15 years. NPDS surveillance tools include:

Volume Alert Surveillance Definitions

Total Call Volume

Human Exposure Call Volume

Animal Exposure Call Volume

Information Call Volume

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

e Case Based Surveillance Definitions utilizing various NPDS
data fields linked in Boolean expressions

e Substance

e C(linical Effects

e Species

e Medical Outcome and others

e Syndromic Surveillance Definitions allows Boolean based
definitions utilizing various NPDS data fields to be run
based on historical trends for user defined periods of
interest.

Incoming data is monitored continuously and anomalous
signals generate an automated email alert to the AAPCC's
surveillance team, designated PC or public health agency
staff. These anomaly alerts are reviewed daily by the AAPCC
surveillance team, the PC, or the public health agency that
created the surveillance definition. When reports of potential
public health significance are detected, additional informa-
tion is obtained from reporting PCs via the NPDS surveillance
correspondence system or phone as appropriate. The PC
then alerts their respective local or state health departments.
Public health issues are brought to the attention of the
Health Studies Branch, National Center for Environmental
Health, Centers for Disease Control and Prevention (HSB/
NCEH/CDC). This near real-time tracking ability is a unique
feature offered by NPDS and the PCs.

AAPCC Surveillance Team clinical and medical toxicolo-
gists review surveillance definitions on a regular basis to fine-
tune the queries. The CDC, as well as state and local health
departments with NPDS access as granted by their respective
PCs, also have the ability to create surveillance definitions for
routine surveillance tasks or to respond to emerging public
health events.

Fatality case review and narrative selection

NPDS fatality cases are recorded as DEATH or DEATH
(INDIRECT REPORT). Medical outcome of death is by direct
report. Deaths (indirect reports) are deaths that the PC
acquired from medical examiners or media, but did not man-
age or answer any questions related specifically to that case.

Although PCs may report death as an outcome, the death
may not be a direct result of the exposure. We define exposure-
related fatality as a death judged by the AAPCC Fatality Review
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Team to be at least contributory to the exposure. The defini-
tions used for the Relative Contribution to Fatality (RCF) classifi-
cation are defined in Appendix B and the methods to select
narratives for publication are described in Appendix C. For
details of the AAPCC fatality review process, see the 2008
annual report [1].

Pediatric fatality case review

A focused Pediatric Fatality Review team composed of six
pediatric toxicologists evaluated cases for patients under 20
years of age. The panel reviewed the documentation of all
such cases, with specific focus on the conditions behind the
poisoning exposure and finding commonalities which might
inform efforts at prevention. The reviewed pediatric fatality
cases exhibited a bimodal age distribution. Exposures causing
death in children <5 years of age were mostly coded as
“Unintentional-General,” while those in ages >13 years were
mostly “Intentional.” Often the Reason Code did not capture
the complexities of the case. For example, there were few
mentions of details such as the involvement of law enforce-
ment or child protective services. While there were some
complete and informative reports, in many narratives the

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

Site of caller Site of exposure
Site N % N %
Residence
Own 1,458,293 67.54 1,961,761 90.86
Other 29,230 1.35 47,408 2.20
Workplace 22,244 1.03 36,781 1.70
Health care facility 500,649 23.19 7073 0.33
School 10,391 0.48 28,553 132
Restaurant/food service 473 0.02 4951 0.23
Public area 7525 0.35 22,474 1.04
Other 124,692 5.78 27,135 1.26
Unknown 5,535 0.26 22,896 1.06

Table 3(A). Age and gender distribution of human exposures.

circumstances which preceded the exposure thought respon-
sible for the death were unclear or absent. In response to
these findings, the pediatric fatality review team developed
and distributed Pediatric Narrative Guidelines, with specific
attention to the root cause of these cases. Poison centers are
requested to heed these guidelines and the need for a more
in-depth investigation of “causality.”

Results
Information calls to poison centers

Data from 490,215 information calls to PCs in 2016
(Table 1(C)) was transmitted to NPDS, including calls in

Table 3(B). Population-Adjusted Exposures by Age Group

Exposures/ Number of
Age group 100 k population exposures® Population®
Children (<20)
<1 2849 114,147 4,007,157
1 8083 326,087 4,034,009
2 7675 309,487 4,032,577
3 3478 139,939 4,023,628
4 1711 68,973 4,030,495
5 1022 41,674 4,076,128
Child 6-12 448 130,604 29,142,676
Teen 13-19 558 165,853 29,704,242
Subgroup 1569 1,303,193 83,050,912
Adults (>20)
20-29 415 190,157 45,805,022
30-39 356 152,978 43,028,073
40-49 290 119,465 41,129,152
50-59 267 118,302 44,321,378
60-69 236 86,583 36,749,106
70-79 255 52,145 20,481,139
80-89 289 28,543 9,882,082
90+ 265 6,679 2,523,430
Subgroup 345 842,034 243,919,382
Overall total 660 2,159,032 326,970,294

“Number of exposures excludes UNKNOWN ages from the individual age cate-
gories, but includes them in the subtotals and overall total (see Table 3(A)).

Male Female Unknown gender Total Cumulative total
Age (y) N % of age group total N % of age group total N % of age group total N % of total exposures N %
Children (<20)
<1 59,457 52.09 54,307 47.58 383 0.34 114,147 5