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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 16 431 251,012 58
1984 47 99.8 730,224 73
1985 56 113.6 900,513 #59
1986 57 132.1 1,098,894 83
1987 63 1375 1,166,940 85
1988 64 155.7 1,368,748 88
1989 70 1824 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 93
1996 67 2323 2,155,952 93
1997 66 250.1 2,192,088 8.8
1998 65 2575 2,241,082 8.7
1999 64 260.9 2,201,156 84
2000 63 2706 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 2994 2,403,539 8.0
2007 61 305.6 2,482,041 8.1
2008 61 3085 ° 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 31808 2,275141 72
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

[O8 6-1] 0|5 TSUYHL(AAPCC) 2t TS LE 21 +
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Information call type N % of Info. calls

Occupational information
O ional / first-aid guidelines — no known patientis) 4 000
Information on chemicals in the workplace Ll 002
MSDS interpretation 5 001
Occupational MSDS requests 431 009
Routine toxicity monitoring Fil 000
Safe handling of workplace chemicals 52 001
Other occupational 186 004
Subtatal B30 017

[18 6-2] 20164 O TSNP YU HAYE 2T

50%. .
80% 2 Setious Exposures Mare Serious Exposures = 4 39% * Year - B6 8
OLess Serious Exposures 95% I = [4.06%, 4.72%]
70% - Rsqr=0.983,n = 16
60%
50%
40%
Less Serigus Exposures = -2.59% * Year + 52.1

T 95% C1 = [-3.35%, -1.82%)]
20% R5qr=0919,n=8
0%

0%
0% - . . .

2000 2002 2004 2006 2008 2010 02 2014 M6

Figure 5. Change in encounters by outcome from Year 2000, The figure shows the percent change from baseline (year 2000) for human exposure cases divided
among the 10 medical outcomes. The more serious exposures (major, moderate, and death) increased. The less serious exposures (no effect, minor effect, not fol-
lowed (non-toxic), not followed (minimal toxcity possible), unable to follow (potentially toxic) and unrelated effect) decreased after 2008 Solid lines show least-
squares linear regressions for the change in more serious exposures per year () and less senous exposures (-). Broken lines show 95% confidence Intervals on the
reqression.

[O8 6-3] 0|57 TSAUAFL LEYTE A2 FO|

20161 71sE A 2109k o] 5 Al T AREAREIE 6770] B 9]

| A
=), o]F AYA FEAFoR oAHE AlglE & 13709t}

497



2)

44 54 A% Agad 2o

(1) &s}ol"(ethyl chloride) &%, AH ol 93 F8FH

7h)

324 g ol dstolEethyl chloride)7} 2849 /7] 8A4E FYst 202 F
o

oNO
22

Case 80. Acute ethyl chloride inhalation and ethanol ingestion:
undoubtedly responsible

Scenario/substances: A 32 y/o male was found down ~20 min after
huffing a chloroethane-containing solvent. EMS found him in PEA and
transported him to the ED.

Physical exam: BP 100/76, HR 113, RR 14, O; sat 99% on FiO5; 50%,
T39.4°C; comatose, pupils fixed and dilated, no gag reflex.

Laboratory/diagnostic findings: ABG-pH 7.16/pCO, 40.7/HCO; 14.3,
CK 6999, troponin 0.096. Serum APAP and salicylate not detected.

Clinical course: In the ED he coded, was defibrillated, resuscitated,
intubated and placed on a ventilator without sedation. He received IVF
and sodium bicarbonate for acidosis. Head CT and MRI showed severe
anoxic brain injury; he progressed to herniation. RR decreased and he
died less than 24 h after arrival.

Autopsy findings: Toxicology results: (hospital peripheral blood): etha-

nol 110 mg/dL, chloroethane 31 mcg/mL Cause of death: drug and
alcohol intoxication.

[O8 6-4] 0| TS YL AIYAL] : uTI0jE =
AR TR 8
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T 99%, 9714 = (FIOy) 50%0l A AFAFESE 99%
oAl EAH, A 2, FuAL a4

Aoz HAEAn. FERUE AnAE BARS g o) gl
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Case 107. Acute hydrofluoric acid ingestion: undoubtedly
responsible

Scenario/substances: A 71 y/o male accidentally drank 1 oz of hydro-
fluoric acid at work, 30 min prior to ED arrival. He drank milk, but imme-
diately vomited.

Past medical history: DM.

Laboratory/diagnostic findings: Na 138/K 3.7/Cl 100/CO, 22/BUN
25/Cr 0.97/Glu 179, AG 16, Ca 83, AST 25, ALT 32. WBC 15.7/Hgb
15.8/Hct 45.1/platelets 284, PT 12.1, INR 0.9, PTT 21.5, ionized Ca 1.01,
Mg 1.9.

Clinical course: The patient reported no pain, BP 109/72, HR 122, RR
17, T36.9 °C. He was given IVFs, Ca, Mg, ondansetron and pantoprazole.
He coded and was defibrillated 3 times. He went into VF and received
amiodarone and Ca. He woke up and followed commands but then
coded again. He was then intubated and placed on a Ca infusion. Mg
was normal but ionized Ca was low (1.08). He was transferred to a ter-
tiary care center and placed on HD for 3 hours, but died that evening.

Autopsy findings: Not available.
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Case 110. Acute anhydrous ammonia inhalation, ocular, dermal:
undoubtedly responsible

Scenario /substances: An 80 y/o male suffered an anhydrous ammonia
exposure (inhalational, ocular and dermal) after an ammonia line leaked
into the cabin of his tractor. He had dyspnea during private vehicle
transport to an ED, arriving 45 min following the exposure.

Past medical history: HTN, glaucoma.

Physical exam: Patient was initially alert and oriented, complaining of
dyspnea and dysphagia, he had excessive secretions with conjunctival
irritation and constricted pupils. Initial BP 187/112, HR 124, RR 24, T35.8
°C. Ocular pH: right eye = 7.5-8, left eye 6.5 (post-irrigation). Ecchymosis
and erythema of right forearm noted.

Laboratory/diagnostic findings: CBC “normal”, K 2.9, Glu 211, BUN 26,
Cr 1.3, lactate 4.5, AG 17. ABG-pH 7.34/pCO, 40/pO, 309/HCO; 22.
Initial CxR unremarkable.

Clinical course: Patient developed progressive respiratory failure and
was intubated and sedated, then transferred to a tertiary care center. He
was given IVFs, antibiotics, ascorbic acid and corticosteroids. He initially
awoke after sedation wore off, lungs were clear. His head CT and EEG
normal. Day 5: bronchoscopy showed erythematous, sloughing mucosa
with petechiae; a cryoprobe was used to remove excessive secretions.
Day 6: a 2nd bronchoscopy showed healing lesions and thick secretions,
which grew Enterobacter. The Day 15 bronchoscopy was much improved
and he was extubated, but immediately re-intubated. Based on the prog-
nosis, family opted for comfort measure and he died on Day 29.

Autopsy findings: Not available.
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Case 124. Acute drain cleaner (hydrochloric acid) ingestion: prob-
ably responsible

Scenario/substances: A 64 y/o female drank 4 mouthfuls of a drain
cleaner (5-15% hydrochloric acid) and then called EMS 3 h later.

Physical exam: In the ED, she was awake and alert; no oral burns
were apparent. BP 131/72, HR 122, RR 40, O, sat 97% on room air.

Laboratory /diagnostic findings: VBG-pH 7.03/pCO, 21/HCO; 5. Serum
APAP, ethanol and salicylate not detected.

Clinical course: She was admitted with planned endoscopy, but this
was deferred. Within 6 h of presentation she became increasingly
tachypneic (RR 70) and hypotensive (70/40) despite high-dose vasopres-
sors. She was intubated. Abdominal CT showed intestinal perforation.
Based on the prognosis, the family opted for institution of comfort meas-
ures and she died within 24 h of presentation.

Autopsy findings: Not available.
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Case 206. Acute chlorine gas inhalation: probably responsible

Scenario/substances: A 68 y/o male, working on a dairy farm, was
exposed to a cloud of chlorine gas while cleaning a pipe. While driving
himself to a HCF, he called his wife saying he was having difficulty
breathing and then collapsed outside his car. EMS found him pulseless;
CPR was initiated with ROSC during Ed transport.

Past medical history: Type Il DM, morbid obesity and HTN.

Physical exam: SBP 70s, HR 70s. GCS 3, pupils non-reactive.

ECG with prolonged QTc, CxR showed diffuse edema. Head CT
showed no acute disease.

Laboratory/diagnostic findings: Lactate 4.1, troponin 0.32.

Clinical course: In the ED he was intubated, given Mg for QTc pro-
longation and transferred to a tertiary care center. There, his pupils were
equal and reactive and he was following commands. He was started on
norepinephrine and dopamine for hypotension. His airway was edema-
tous with yellow fluid, he was treated per ARDS protocol (e.g., paralyzed
and placed in prone position). On Day 2 he became more hypotensive
and was treated with thrombolytics for suspected pulmonary embolism.
Subsequent angiogram showed no PE. He required epinephrine (infusion
and push doses), vasopressin and Ca. He became persistently hypoxic
despite maximum ventilator support. Based on the prognosis, the family
opted for institution of comfort measures and he died on Day 2.

Autopsy findings: Not performed.
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Case 221. Acute argon gas inhalation: undoubtedly responsible

Scenario/substances: A 43 y/o male (and a co-worker) apparently
hooked their respirator lines to argon, instead of oxygen, while working
in a grain bin. The 43 y/o saw his colleague having a seizure, tried to
remove him from the bin, but blacked out himself. EMS removed both
workers. An on-scene O, sensor read 5%.

Clinical course: This patient, who survived the ED, had seizures start-
ing ~4 h after arrival. Head CT showed anoxic brain injury. He received
infusions of propofol, lorazepam and levetiracetam. Head CT on Day 5
showed worsening cerebral edema and the patient died on Day 6.

Autopsy findings: Cause of death: simple asphyxia by argon gas.
Manner of death: accidental.
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Case 230. Acute nickel carbonyl inhalation: probably responsible
Scenario/ substances: A 55 y/o male inhaled nickel carbonyl at work.
Past medical history: Colon cancer, s/p colectomy.
Laboratoery/diagnostic findings: Serum APAP, ethanol and salicylate

not detected.

Clinical course: Patient arrived 1-day post exposure and developed
dyspnea. A 24-hr urine nickel concentration was 337.5 mcg/24hr (normal
<7). He was started on disulfiram and NAC. On Day 7 he required BiPaP;
BP 128/81, HR 90, RR 41. On Day 9. WBC ‘increased”, platelets
“dropped”, T38.4 °C. CT chest showed “ground-glass effect” and pulmon-
ary edema. He was started on antibiotics and then BiPAP (O, sat 83% on
100% O). On Day 12 his O, sat dropped into the 70s and he was intu-
bated. On Day 15 his 24-hr urine nickel was 57.8 mcg/24hrs. He was
started on ECMO; NAC and disulfiram were continued until Day 26. Day
29: he developed a Gl bleed; platelets 26. He slowly deteriorated and
died on Day 42.

Autopsy findings: Not available.
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Case 233. Acute arsenic and BAL exposure: probably responsible

Scenario /substances: A 72 y/o male presented to the ED with com-
plaints of 2 weeks of acute bilateral hearing loss, otalgia and ataxia. His
PCP reported an elevated spot urine arsenic of >50 mcg/L. He denied
consuming well-water, working with metals, recent seafood consumption
or known arsenic exposure,

Past medical history: HTN, tuberculosis with recent INH treatment.

Physical exam: Initial BP 138/76, HR 75, RR 20, T36.4 °C, O, sat 99%.
He had an ataxic gait, bilateral hearing loss and otalgia, Mee's line on his
fingernails, and keratotic rash on his hands. He was awake, alert and ori-
ented; neurologic exam was normal.

Laboratory/diagnostic findings: Whole blood inorganic arsenic concen-
tration was 27 mcg/L and organic arsenic concentration was 10 mcg/L.
Arsenic/Cr ratio was 12 mcg/g Cr (normal <55 mcg/g).

Clinical course; The patient presented to the ED, but left AMA prior to
medical evaluation. He returned 3 days later with worsening symptoms.
He was admitted to the hospital and BAL was started on Day 1 as DMSA
was not available. On Day 2 he became agitated and refused treatment,
but remained alert and oriented. He received antipsychotics and benzo-
diazepines and agreed to treatment with BAL. He was treated with BAL
for 5 days. On Day 6 he became hypoxic, hypotensive, confused and
developed respiratory failure requiring intubation; &R showed pneumo-
nia. He was started on sedation and antibiotics. On Day 12 a 24-hour
urine for arsenic was undetectable; whole blood arsenic <5 mcg/L. He
remained intubated and confused, MRl on Day 19 was unremarkable. He
developed AF and tachycardia on Day 21, requiring antihypertensives.
He received a tracheostomy on Day 36 and remained confused.
Neurology felt the patient had an anoxic brain injury. The patient devel-
oped cardiac arrest and died on Day 42.

Autopsy findings: Not available.
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Case 259. Acute cleaner (acid) and ethanol ingestion: undoubtedly
responsible
Scenario/substances: A 44 y/o male was found with AMS in a ditch
with a container of industrial cleaner (hydrofluoric, sulfuric and phos-
phoric acids). He apparently ingested the product and spilled it over
himself. EMS found him covered in diarrhea and emesis; he was decon-

Past medical history: HTN, ethanol abuse, PTSD, depression, prior sui-

taminated with Ca gel.
cide attempts. Medications: quetiapine, prazosin, mirtazapine, gabapen-
Physical exam: He was combative, pupils 2 mm, no dermal or oral

burns. HR 189, RR 27, T 34.9 °C.

156. Serum APAP and salicylate not detected. UDS was negative. CxR:

Laboratory /diagnostic findings: ABG-pH 7.12/pC0O, 49/p05 143 /HCO,
patchy right lung opacities consistent with aspiration. ECG: HR 116, QRS

tin, lisinopril and duloxetine.
15; Na 134/K 4.4/Cl 97/C0O, 17/BUN 18/Cr 1.12/Glu 171, AG 20, Ca 8.2,
Mg 2.1, AST 56, ALT 72, bilirubin 1.0, INR 1.18, WBC 25.8/Hct 46 /platelets

84, QTc 478.
Clinical course: In the ED, stomach contents were aspirated. The

patient was intubated due to combative behavior, and started on epi-
nephrine for hypotension. Within 4 h his serum Ca dropped to 5.1 and K
increased to 5.7. He had a cardiac arrest and received CPR and ACLS
resulting in VF but no ROSC. Bedside ECHO showed no cardiac contract-
ility and he was pronounced dead.
Autopsy findings: Autopsy showed no evidence of gastrointestinal
injury. Postmortem femoral blood ethanol 239 mg/dL, ethylene glycol
furic acid, hydrofluoric acid, phosphoric acid, ethylene glycol).

was not detected. Cause of death: ingestion of aluminum cleaner (sul-
[O8 6-12] DI TS ArTAL] : 2FSMFH 85
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Case 260. Acute ammonium biflouride ingestion: undoubtedly
responsible

Scenario/substances: A 49 y/o female developed abdominal pain after
she accidentally drank 1 cup of air conditioner cleaner that had been
poured into a sports drink bottle. The cleaner was identified as contain-
ing ammonium bifluoride.

Past medical history. Cystic fibrosis, solitary kidney, previous suicide
attempts.

Physical exam: Initial BP 86/40, HR 128, RR 26, O, sat 94% on room
air, T 35.9 °C. The abdomen was soft. Day 2: BP 75/47, HR 94, RR 32, HR
94, O, sat 89% on 4 L/min nasal cannula.

Laboratory /diagnostic findings: Initial labs: Na 137/K 6.2/Cl 100/CO,
18/BUN 31/Cr 1.9/Glu 200/AG 17, lactate 4.4, AST 61, ALT 47, Ca 52,
Mg 1.1, serum osm 288. Serum APAP, ethanol and salicylates not
detected. ECG: sinus tachycardia, QRS 96, QTc 419. Abdominal X-ray was
unremarkable. Ca 2.9 (4 hr after arrivall. Day 2: Na 140/K 4.2/C|
104/BUN 4/Cr 0.6/AG 9, Ca 10, Mg 1.9, Phos 4.5. ECG: HR 74, QRS 74,
QTc 435.

Clinical course: In the ED, the patient received IVFs, Ca and Mg, H;
blocker, antiemetic, and a bicarbonate infusion. 3 hr after arrival, she
experienced polymorphic VT and was defibrillated twice, and received
6g IV MgSO,. In the IUC she had several more episodes of torsades de
pointes. Due to concerns about glycolic acid, HD was initiated; she also
received lidocaine, isoproterenol and amiodarone. She developed hypo-
tension and received IVFs, bicarbonate infusion and vasopressors. On
Day 3 she was intubated for progressive hypoxia. She experienced bra-
dycardic, then cardiac arrest but recovered after intubation, CPR and
atropine. She experienced another cardiac arrest and died on Day 3.

Autopsy findings: External exam only.
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Case 264. Acute hydrofluoric and sulfuric acid cleaner ingestion:
undoubtedly responsible

Scenario/substances: A 87 y /o male accidently drank a small amount
of a cleaner containing hydrofluoric acid and sulfuric acid (pH <1). EMS
was called and transported him to the ED.

Physical exam: HR 40s, SBP 180s. Cardiac monitor showed sinus
bradycardia with first degree AV block. He had dark-colored vomitus.

Laboratory/ diagnostic findings: Na 141/Cl 106/K 3.4/HCO; 14/Glu
180/AG 21, Ca 9.6, Cr 1.02, Mg 26.

Clinical course: The patient had persistent emesis and complained of
chest pain. He was subsequently intubated in the ED prior to transfer to
a tertiary care facility. During transport he had cardiac arrest and
diverted to a nearby hospital for resuscitation. He was in torsades de
pointes, received 3 g Ca chloride, 2 amps of sodium bicarbonate and 2 g
of Mg. He had ROSC with an accelerated junctional rhythm, QRS 114
and QTc 445 msec. A bicarbonate infusion was started. Repeat labs: K 4,
CO; 20, AG 16, ionized Ca 1.44. He again developed torsades and died 6
hr post ingestion.

Autopsy findings: Corrosive upper gastrointestinal injury from inges-
tion of acidic cleaning solution.
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