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Since the inception of the first poison center in 1953,
numerous obstacles to data collection have delayed
the creation of a meaningful database of human poison
exposures. Historically, the effort to develop a coor-
dinated national poison exposure database began in
1957 when the United States Surgeon General created
the National Clearinghouse for Poison Control Centers
(NCPCC). The mandate of this Public Health Service
agency included coordinating the flow of information
among the existing 17 poison control centers, and a
mechanism whereby these centers could share their
experience—a data collection system—was imple-
mented.

Unfortunately, neither regulatory power nor funding
capability was integrated in the new plan, and the
NCPCC obtained poison center cooperation volun-
tarily by offering data collection services at no direct
cost to the participating centers. In the early years of
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this system a standard case data form was supplied by
NCPCC to the centers, completed by poison center
staff, and returned to NCPCC for hand tabulation. The
system became semi-automated in the early 1960s si-
multaneously with the rapid proliferation of poison
control centers nationally.

The number of poison control centers increased
from 17 centers in 1957 to over 600 sites by the mid-
1960s, yet no organizational structure or network
emerged. The centers developed without common ob-
jectives, standards, or data collection techniques.
During this period the NCPCC continued to collect,
computerize, and publish data from reporting poison
control centers. However, data collation was not
timely, the usual lag being 18 to 24 months. Further-
more, medical record-keeping was limited to a 3" x
8.5" card with an attached lightweight carbon copy to
be retained by the poison center. (The original record
was returned to the NCPCC.) Approximately 150,000
poison exposures were reported annually, collected
from 150 to 400 reporting sites, which were predomi-
nantly small emergency department~based opera-
tions.

As regionalization of poison control services began
in the early 1970s, the NCPCC data collection system
became clearly inadequate. The small size of the ex-
isting form prevented adequate medical documentation
of poison exposures, the data collected failed to ad-
dress local issues of poison center accountability, and
the data processing turnaround time was excessive.
Consequently, the emerging large, high-quality re-
gional poison centers began to develop autonomous
data collection systems lacking uniformity of defini-
tions and analysis. Noting the diversion of this large
number of cases (each of these regional centers re-
corded 20,000 to 70,000 poison exposures each year),
there existed a fair degree of uncertainty regarding the
representativeness of the NCPCC data. Thus, uncer-
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present regions
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FIGURE 1. Sixteen poison centers participated in the data collection system for varying periods. The lightly stippled areas re
served by poison centers reporting data during a portion of 1983. Cross-hatched areas denote reporting during the entire

from Hammond’s Outline Map of the United States.)

421




e |

AMERICAN JOURNAL OF EMERGENCY MEDICINE @ Volume 2, Number 5 B September 1984

TABLE 1. Type of Calls Reported to Participating Centers

Call Type No. %
Poison exposure
Human 251,012 75.6
Animal 4,643 1.4
Unknown 390 0.1
Total 256,045 771
Information calls
Poison 45,047 13.6
Drug 28,143. 8.5
Administrative 1,673 05.
Total 74,763 22.5
Unknown 1,204 0.4
Total 332,012 100.0

TABLE 2. Site of Caller and Site of Exposure, Human
Exposure Cases Only '

Site of Caller Site of Exposure

(%) (%)

Residence 84.3 90.8
Health care facility 12.0 0.0
Workplace 15 1.9
School 0.5 0.7
Qther 0.8 1.9
Unknown 0.9 47

Total 100.0 100.0

tainty persisted regarding the magnitude or severity of
poisoning problems within the general population.
During the late 1970s the American Association of
Poison Control Centers (AAPCC) recognized the need
toim ,ve techniques of poison center data collection
.a¢ _porting to develop a better analysis of patient
- perience. A data collection committee set out to de-
velop a system capable of providing a uniform data-
base with intercenter compatibility while simulta-
neously remaining sufficiently unstructured to allow
individual center emphasis and specificity. A uniform
set of data elements was defined and subsequently
adopted by the AAPCC as the minimal data required
by poison control centers seeking regional certifica-

tion. Standard definitions for each of these data ele-
ments and a reporting form were developed to ensure
uniformity of data collection.

In 1982 the Food and Drug Administration offered
a one-year fellowship to the chairman of the AAPCC
Data Collection Committee to organize the developing
data collection components into a functional system,
develop the necessary software to collect and manip-
ulate the data, develop a generic classification scheme,
conduct and evaluate a two-month pilot test in nine
regional poison contro} centers, and refine the system
to make it available to poison control centers nation-
ally in 1984.

The data collection system that evolved was based
on a set of standardized, well-defined data elements,
a comprehensive (90,000-item) product-specific seven-
digit substance identification code (maintained by Mi-
cromedex, Inc., updated quarterly and published in
Poisindex®), and an 800-900-item generic category
code for use in data compilation and when product-
specific trade name coding is not possible. A stan-
dardized report form, a key component of the system,
is perforated vertically, separating into an 8.5" X 11”7
medical record and a 5.4” x 11” machine-readable data
collection portion. The data collection portion is com-
patible with any National Computer System trans-
optic scanner, which ‘‘reads’’ both sides simulta-
neously, extracting the raw data to magnetic tape,
floppy disk, or mainframe computer via bisyn-
chronous telecommunication. A machine readable
litho-code on the data collection portion links this sec-
tion to the same unique serial number on the medical
record, thereby allowing subsequent retrieval of the
entire medical record for more detailed research, sur-
veillance, or hazard assessment. The medical record
provides ample space for written comments and casc
documentation, and is completed by the poison infor-
mation specialist at the time the call is received.

Nine poison centers participated in the pilot test of
this system in January and February 1983, capturing

TABLE 3. Age and Sex Distribution of Human Poison Exposure Cases

Male Female Unknown Total

Age (Years) No. % No. % No. % No. %
<1 10,471 51.9 9,245 45.8 454 2.3 20,170 8.0
1 25,648 52.6 22,316 457 819 1.7 48,783 19.4
2 28,131 53.1 23,991 453 895 1.7 53,017 21.1
3 13,027 54.5 10,450 43.7 423 1.8 23,900 9.5
4 5,466 55.3 4212 426 212 2.1 9,890 39
5 2,793 56.1 2,067 415 118 2.4 4,978 2.0
6-12 6,720 56.9 4,827 40.9 265 2.2 11,812 4.7
13-17 ' 3,847 41.4 5,301 57.1 142 1.5 9,290 3.7
>17 26,860 438 33,429 54.5 999 1.6 61,288 24.4
Unknown 2,331 29.6 2,633 33.4 2,920 37.0 7,884 3.1
Total 125,294 49.9 118,471 472 7,247 29 251,012 100.0
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FIGURE 2. Distribution of
poison center call volume by hour
of the day.
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TABLE 4. Frequency of Exposure to Multiple Substances in
Human Poison Exposure Cases

ONE HOUR TIME BLOCKS

TABLE 5. Reason for Exposure for Human Poison Exposure
Cases

No. of
Substances No. of Cases % of Cases
1 231,589 92.3
2 14,125 5.6
3 1,463 0.6
4 510 0.2
5 157 0.1
6 68 0.0
7 36 0.0
8 17 0.0
Unknown 3,026 1.2
Total 251,012 100.0

TABLE 6. Symptom Assessment at Time of Initial Call to
Poison Center for Human Poison Exposures

No. %
Accidental
General 218,752 87.1
Occupational 2,445 1.0
Environmental 1,196 0.5
Misuse* 3,363 1.3
Unknown 253 0.1
Total 225,985 90.0
Intentional
Suicidal 13,592 5.4
Misuset 2,598 1.0
Abuset 2,262 0.9
Unknown 2,081 0.8
Total 20,534 8.2
Adverse reaction
Drug 1,459 0.6
Food 884 0.4
Other 176 0.1
Total 2,526 1.0
Unknown 1,967 0.8
Total 251,012 100.0

No. %
Asymptomatic 163,527 65.1
Symptomatic, related
to exposure 70,644 28.1
Symptomatic, unrelated
to exposure 6,031 2.4
Unknown } 10,810 4.3
Total 251,012 100.0

Symptoms developed during the subsequent course in 1,394
initially asymptomatic patients. Thus, symptoms reiated to the
exposure eventually developed in 72,038 (28.7%) patients.

* Improper use of a substance where therapeutic or beneficial
results were intended, e.g., an overdose occurring because both
parents gave the same medication to a child and neither was
aware (at the time) of the other’s action, or a case where mis-
reading the label of a product resuited in an unintended poi-
soning.

t Intentional incorrect use of a substance where a psychotropic
effect was not sought, e.g., intentional excessive dosing to ob-
tain a more rapid or superior pharmacoiogical effect for pre-
sumed “‘therapeutic purposes.”

+ Improper use of a substance where the patient was seeking a
psychotropic effect.
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REASON FOR EXPOSURE

nmvesock  ACCIDENTAL  intenmionat RRACTION
Midaight—4a.m. 4,398 3,337 342
4-8am. 6,073 1,485 186
8-noon 54, 608 2,382 401
noon-4pm. 53,279 3,219 389
4-8pm. 65,97| . 4,145 499
8~midnight 36,864 5,486 649
TOTAL 221 , 193 20,054 2466

FIGURE 3. Distribution of poison center call volume by hour of
the day and reason for exposure.

some 22,000 cases each month. Data were processed
and tabulations returned to the centers within two
weeks at !/1s the cost of the FDA’s previous system.
Thus, without stressing the system, data were scanned
and analyzed monthly so that no more than six weeks
elapsed between the occurrence of a case and its in-
clusion in the database.

Extensive evaluations of the system were con-
ducted, resulting in system revisions during the final
quarter of 1983. As of January 1, 1984, 60 poison con-
trol centers are participating in a national data collec-
tion system, which expects to capture over 1,000,000
human poison exposures during 1984. '

SUMMARY OF © .3 POISON EXPOSURE DATA

Sixteen poison control centers participated in the
data collection system for two to 12 months during
1983. (Seven centers contributed an entire year’s
‘data.) The 16 participating poison centers serve a total
population of 43.1 million (based on 1983 official
United States census projections), with each center
reporting all poison exposure cases during the months
the center participated in the data collection system.
However, because of the temporal reporting varia-
tions, the data more closely approximate an annual
service population of 25.8 million. Figure 1 displays
the regions served for a portion of the year (lightly
stippled) and for the entire year (cross-hatched).
Noting the 234.0 million total United States population
during this period, the data presented here represent
an estimated 11.0% of the human poison exposures
reported to poison control centers in the United States
each year. Thus, the 251,012 human poison exposures
reported in this database (Table 1) can be extrapolated
to predict a nationwide incidence of human poison ex-
posures in excess of 2.3 million. Further extrapola-
tions from the frequency of reported poisonings to the
frequency of total poisonings occurring in the United
States each year cannot be made from these data
alone, as considerable variations in poison center pen-
etrance were noted, with reported poisonings ranging
from 3.0 to 17.8 per 1,000 persons per year. Further-
more, it is unlikely that even this higher figure reflects
100% reporting of all poisonings in the population

TABLE 7. Distribution of Reason for Exposure by Age, Human Exposure Cases Only

<5 Years 6-12 Years 13-17 Years >17 Years Unknown Total
Reason No. % No. % No. % No. % No. % No. %
Accidental 158,978 63.3 10,899 4.3 5,173 2.1 44,466 17.7 6,473 2.6 225,985 90.0
intentional 649 0.3 618 0.2 3,893 1.6 14,313 5.7 1,061 0.4 20,534 8.2
Adverse
reaction 386 0.2 130 0.1 96 0. 1,772 0.7 142 0.1 2,526 1.0
Unknown 729 0.3 165 _Q_O 128 0.1 737 0.3 208 0.1 1,967 0.8
Total 160738 641 11812 47 9290 37 61,288 244 7884 31 251012 100.0
TABLE 8. Distribution of Reason for Exposure and Age for 95 Reported Human Fatalities
<5 Years 6—-12 Years 13-17 Years >17 Years Total
Accidental
General 7 0 0 13 20
Misuse 3 0 0 2 5
Occupational 0 0 0 1 1
Total 10 0 0 16 26
Intentional
Suicide 0 0 2 58 60
Misuse 0 0 0 3 3
Abuse 0 0 1 3 4
Total 0 0 3 64 67
Adverse reaction 0 0 0 1 1
Unknown 0 0 0 1 1
Total 10 0 3 82 95
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served, as a previous study in this region revealed only
65% of all poisonings were reported to that poison
control center.!

The 251,012 human poison exposures reported to
the AAPCC National Data Collection System in 1983
constitute the largest annual poison exposure database
ever compiled in the United States. Although a smaller
number of animal exposures and information calls
were also reported (Table 1), this report focuses on the
251,012 human exposure cases, 90.8% of which oc-
curred in the home (Table 2). Table 3 delineates the
age and sex distribution of poison exposure victims,
and emphasizes the predominance of children under 6
years of age (64%). In the younger age groups a some-
what greater proportion of males were involved in poi-
sonings, but this gender pattern was clearly reversed
in the teenage and adult exposures. Peak call volumes
to poison control centers were noted at 10 to 11 AM
and 5 to 7 PM, although call frequency remained con-
sistently high between 9 AM and 10 pM, with 81% of
calls logged during this 13-hour period (Fig. 2).

A single substance was implicated in 92.3% of cases,
and only 2.1% of patients were exposed to more than
two possibly poisonous drugs or products (Table 4).
Most cases of human exposure were acute (98.6%), as
were .most poison-related fatalities (94.7%). (Chronic
exposures were arbitrarily defined as repeated expo-
sures to the same toxic substance or a single exposure
lasting longer than eight hours.)
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FIGURE 4. Reason for exposure.

The vast majority of exposures were accidental
(90%); suicide attempts represented 5.4% of cases
(Table 5). Whereas accidental poisonings outnumbered
both intentional poisonings and adverse reactions in
all age groups (Table 7), the difference was less pro-
found in the teenage and adult cases. In contrast, of

TABLE 9. Distribution of Route of Exposure by Patient Management Site for Human Poison Exposure Cases '

Non-health Care Facility Health Care Facility Unknown Site Total

No. % No. % No. % No. %"
Ingestion 153,415 76.0 40,813 20.3 7,664 3.8 201,992 80.5
Inhalation 6,444 55.4 4,327 37.2 861 7.4 11,632 4.6
Ophthalmic 10,093 73.1 2,893 21.0 823 6.0 13,809 5.5
Dermal 11,328 75.1 2,968 19.7 788 5.2 15,084 6.0
Bites and stings 9,458 68.0 3,563 25.6 894 6.4 13,915 5.5
Parenteral 183 25.4 473 65.6 65 9.0 721 0.3
Other/unknown 1,446 61.8 840 35.9 55 2.3 2,341 0.9

* Multiple routes of exposure were observed in many poison exposure victims. Percent reflects percent of human exposures with
each route of ingestion, thus total percentage exceeds 100, and total number of routes of exposure exceeds 251,012 (number of

human exposure victims).

TABLE 10. Management Site of Human Poison Exposure
Cases )

No. %
Non-health care facility 182,473 72.7
Heaith care facility

Already there at time

of call to poison center 25,895 10.3

Referred in by poison center 31,255 12.5

Other/unknown 11,389 4.5

Total 251,012 100.0

TABLE 11. Medical Outcome of Human Poison Exposure
Cases by Patient Age*

Age (Years)

<5 (%) 6-12 (%) 13-17 (%) >17 (%)
No effect 48.7 2.3 1.0 5.2
Minor effect 17.7 2.3 2.2 15.2
Major effect 0.7 0.2 0.5 3.9

* For patients with known medical outcome and age.
425
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TABLE 12. Distribution of Medical Outcome by Reason for Exposure for Human Poison ExposUre Victims

Accidental Intentional Adverse Reaction Unknown Total
No. % No. % No. % No. % No. %
No effect 127,898 96.9 3,012 2.3 322 0.2 700 - 05 131,932 52.6
Minor effect 75,092 85.5 10,237 11.7 1,756 2.0 754 0.9 87,839 35.0
Major effect 7,387 57.1 5,128 39.6 225 1.7 .205 1.6 12,945 5.2
Death 26 27.4 67 70.5 1 1.1 1 1.1 95 0.0
Unknown 15,582 85.6 2,090 115 222 1.2 307 1.7 18,201 7.2
Total 225,985 90.0 20,534 8.2 2,526 1.0 1,967 8 251,012 100.0

the 95 human poisoning fatalities reported, this ratio
was reversed among the adult deaths, with four times
as many deaths resulting from intentional as from ac-
cidental exposures (Table 8). The striking daytime pre-
dominance of accidental poisonings is not observed in
the intentional exposures (Fig. 3).

Ingestions accounted for 80.5% of reported poison
exposures (Table 9), followed in frequency by dermal,
ophthalmic, bite and sting, inhalation, and parenteral
routes. The 95 reported fatalities included 76 inges-
tions (80%), 11 inhalational exposures (11.6%), two
parenteral exposures (2.1%), two envenomations
(2.1%), two combined inhalation and ingestion expo-
sures (2.1%), and in two patients, unknown routes of
~xposure (2.1%).

Table 6 shows the symptom assessment at the time
of the initial call to the participating poison center. In
addition to the 28.1% of patients with symptoms re-
lated to the poisoning at the time of the initial call,
symptoms developed subsequently in 1,394 initially
asymptomatic patients. Thus, overall, toxin-related
symptoms developed in 28.7% of reported patients.

The majority of cases reported to poison centers
were managed in a non-health care facility (72.7%),
usually at the site of the exposure, the patient’s own

home (Table 10). Treatment was rendered in a health
care facility in 22.8% of patients, and of these, 48.6%
were treated and released within four hours, 8.5%
were treated and observed for more than four hours
but not admitted, and 42.9% were admitted.

Table 11 compares medical outcome and reason for
exposure, demonstrating the proportionally greater in-
volvement of intentional exposures in cases with a
major effect or fataility. Thirty-five per cent of patients
had a minor effect (non-life-threatening symptoms
followed the exposure, resolved within 24 hours, and
resulted in no residual disability). A major effect was
observed in 5.2% of cases (symptoms lasted more than
24 hours, were life-threatening, or resulted in disfig-
urement or residual disability). Ninety-five fatalities
were documented and verified. Table 11 displays the
medical outcome of the human poison exposure vic-
tims distributed by age, emphasizing the more severe
outcome observed in the older age groups.

Table 14 outlines the use of initial decontamination
procedures and specific antidotes in the treatment of
the patients reported in this database. Ipecac syrup
was administered in 13.4% of cases, more frequently
outside a health care facility (especially in children,
Table 13). (The reader is cautioned to interpret fre-

TABLE 13. Ipecac Administration by Site and Age, of 251,012 Human Exposure Cases

Site Total
Non-health
Care Health Care
Facility Facility Unknown
Age (Years) No. % No. % No. % No. %
<1 734 53.7 615 45.0 19 14 1,368 41
1 7,157 70.0 2,967 29.0 96 0.9 10,220 30.4
2 5,545 69.8 2,305 29.0 93 1.2 7,943 23.6
3 2,481 72.8 879 25.8 50 15 3,410 10.1
4 962 74.5 316 245 14 1.1 1,292 3.8
5 385 : 70.0 151 27.8 8 15 544 1.6
6-12 444 62.6 251 354 14 2.0 709 2.1
13-17 226 135 1,415 84.4 36 2.1 1,677 5.0
>17 698 11.8 5,053 85.5 159 2.7 5,910 17.6
Unknown 199 34.6 . 340 59.1 36 6.3 575 1.7
Total 18,831 56.0 14,292 425 535 16 33,648 100.0

Overall, 13.4% of the 251,012 human exposures reported were treated with ipecac syrup.
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quencies cited in Table 14 as minimum frequencies be-
cause of the limitations of telephone verification of
therapies rendered.)

The 30 most frequent plant ingestions are listed in
Table 15. Note the presence of Philodendron and Dief-
fenbachia (two insoluble oxalate-containing genera,
and popular indoor plants) at the top of the list.

Finally, a summary of the 95 fatal exposures is pre-
sented in Table 16, listed by generic category. Sub-
stances implicated in multiple fatalities included cyclic
antidepressants (16), acetaminophen and acetamino-
phen combination formulations (13), ethanol (11), as-
pirin and aspirin combination formulations (6), phe-
nothiazines (5), carbon monoxide (4), theophylline (4),

TABLE 14. Therapy Provided in Human Poison Exposure
Cases

No. %*
Initial decontamination
Dilution 106,280 42.3
Irrigation/washing 44,226 17.6
Ipecac syrup 33,648 13.4
Demuicent 12,784 5.1
Activated charcoal 9,952 4.0
Cathartic 9,376 3.7
Gastric lavage 3,921 1.6
Other emetic 947 0.4
Specific antidote administration
N-acetylcysteine (PO) 1,853 0.7
Naloxone 434 0.2
Antivenin/antitoxin 147 0.1
Atropine 131 0.1
Dimercaprol (BAL) 122 0.0
Physostigmine 97 0.0
Methylene blue 920 0.0
N-acetylcysteine (IV) 67 0.0
Deferoxamine 67 0.0
Ethanol 43 0.0
Vitamin K 33 0.0
Glucagon 29 0.0
Penicillamine 28 0.0
Cyanide antidote kit 27 0.0
Pralidoxime (2-PAM) 25 0.0
Pyridoxine 11 0.0
EDTA 3 0.0
Hydroxocobalamin 3 0.0
Neostigmine 3 00
Thioctic acid 1 0.0
Measures to enhance elimination
Urinary alkalinization
(with or without diuresis) 72 0.0
Hemodialysis 37 0.0
Hemoperifusion (charcoal or resin) 33 0.0
Forced diuresis . 30 0.0
Exchange transfusion 14 0.0
Urinary acidification
(with or without diuresis) 9 0.0
Peritoneal dialysis - 2 0.0

* Per cent of 251,012 human exposure cases receiving each
treatment.

VELTRI AND LITOVITZ B 1983 AAPCC ANNUAL REPORT

TABLE 15. Plants Most Frequently Involved in Human
Exposure Cases Reported to Poison Centers

No. of
Plant Exposures
Philodendron spp. Philodendron 2010
Dieffenbachia spp. Dumbcane 1009
Euphorbia pulcherrima Poinsettia 714
Crassula argentea Jade plant 630
Pyracantha spp. Firethorn 586
llex spp. Holly 533
Brassaia actinophylia Schefflera 478
Phytolacca americana or rigida Pokeweed 347
Anthericum and Chloraphytum Spiderpiant 242
Lonicera spp. Honeysuckle 213
Ficus elastica Rubber plant 211
Nephthytis spp. Arrowhead vine 203
Capsicum annuum conoides ‘‘Fiesta” pepper 200
Episcia reptans Flame violet 199
Scindapsus aureus or pictus Pothos 199
Aloe spp. Medicine aloe 179
Asparagus officinalis Asparagus fern 169
Ficus benjamina Weeping fig tree 151
Solanum dulcamara Climbing nightshade 149
Toxicodendron radicans Poison ivy 144
Rhododendron spp. Rhododendron, azalea 141
Pittosporum tobira Pittosporum 141
Mahonia spp. Oregon grape 138
Quercus spp. Oak . 125
Nerium oleander Oleander 125
Chrysanthemum spp. Chrysanthemum 122
Solanum pseudocapsicum Jerusalem cherry 121
Phoradendron flavescens Mistletoe 121
Begonia spp. Begonia 119
Sorbus spp. Mountain-ash 111

cocaine (4), monoamine oxidase inhibitors (3), cardiac
glycosides (3), iron (3), barbiturates (3), benzodiaze-
pines (3), cyanide (3), ethylene glycol (3), hydrocar-
bons (2), and methanol (2). Tables 17 and 18 provide
comprehensive demographic data on patient age,
reason for exposure, medical outcome, and use of a
health care facility for each category of poisonous sub-

- stances. Table 17 focuses on non-pharmaceuticals;

Table 18 focuses on drugs. A small percentage of cases
involved exposure to multiple substances simulta-
neously, thus producing an occasional unexpected
medical outcome that was probably related to the con-
comitantly ingested substance instead. (When inter-
preting Tables 17 and 18, note that the percentages of
unknowns were deleted in the age, reason, and med-
ical outcome categories; thus, the listed data total less
than 100% for each category.)
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